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PRE FACE. 



The need of a simple guide for the general practitioner 
has prompted the production of the following pages. I have 
endeavored to make them as practical as possible by avoiding 
as many of the confusing theories, technical terms, and un- 
proved statements, as I was able. In presenting this little book 
to the profession, I intend to indorse electricity only as a very 
valuable remedy in certain diseases, not as a specific for every 
human ill, mental and physical. As a therapeutical means in 
nearly all forms of Nervous disease. Electricity is invaluable. 

I have not mentioned several new modes of application, 
only because I think they have not been sufficiently or gen- 
erally tested. My book is the compilation of well-tried meas- 
ures- and reported cases. 

I do not enter into the detailed description of the various 
diseases I allude to, as there are many elaborate and concise 
works upon this subject, that may be consulted by the reader. 

I am indebted to Drs. Frankel, Piffiird, Murray, Fisher, 
Eankin, and others, for their kindness in furnishing me with 
reports of cases and other data. 

ALLAN MoLANE HAMILTON. 
110 East Thirtieth Street, Apnl 10, 18Y3. 
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It i3 unaeceaaary to follow up the history of electricity ; suf- 
fice it to Bay that Thales, many centuries ago, demonstrated the 
first rudiments of this force, and, since his day, Galvani, Volta, 
Ampfere, Franklin, Faraday, and many others, have groped in 
the darkness and uncertainty of the subject, and have succea- 
siyely brought new facta to light to astonish the world and ad- 
vance the knowledge of electric science. 

Thales, who lived six centuries before Christ, knew that, 
■when amber was rubbed with silk, it acquired the property of 
attracting light bodies, but not till several hundred years after- 
ward was it known that other substances possessed a like 
quality ; and these were sulphur, wax, glass, etc. Dr. Gilbert, 
phyaician to Queen Elizabeth, waa the demonstrator of these 

I fkcts. In the year 1789 contact electricity was discovered by 

I Galvani, and in the year 1831 indnction electricity was given to 

I the world by Faraday. 

When a glass rod or stick of sealing-wax is rubbed with a 
piece of flannel or fur, it will be found to have acquired the 

I power to attract some very light body — for instance, a pith-ball, 
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feather, gold-leaf, or piece of paper — which is repelled after- 
ward. AH aubstaiicea do not, however, receive this electric 
excitenient ; some mefah being occasional exceptions. When 
a body, electrified, is brought in contnct with a new substance, 
that substance will or will not receive the electricity from tlie 
first substance — lor instance, when one part of a glass rod is 
electrified by friction, the extremity of the rod not acted npon 
will not receive the electricity from the excited part imme- 
diately in contact. This property of receiving and conveying 
electricity we call conduction. Bodies are aonductoi's, or, vice 
versa, non-wnduetors. Bnt tliis division is not definite ; some 
bodies will only offer resistance to the passage of the current, 
and conduct poorly. We call this latter class ' semir^Xinduotora. 



Condudon. 


*m.--«. 




J^an^cOTidiietora. 


Metalfl, 


Alcohol and ether. 


Dry oiides. 


Well-burnt chucoiL 


Powdered glass. 


lea at 2B° C. 


GmpUle. 


Flowers of 


sulphur. 


Lime. 


Acids. 


Dry wood. 








Paper. 




CBOuMhouo. 


Water. 


Ice at 0'. 




Air and drj ga^en. 


Snow. 






Dry paper 


Vegetables. 






Silk. 


AniiDBls. 






DiamODda and precious 


Soluble salts, etc 






Glass. 



Sulphur. 

Shellac. 

This list is arranged in the order of decreasing conductivity, 
or increasing resistance. Certain influences affect conductivity, 
i. e., heat, cold, and moisture ; red-hot glass is a very good con- 
dnctor, water when frozen is a bad one, etc. Poor conductors 
are sometimes called insulators, that is, they confine electricity 
to good conductors which they surround. 

It is impossible, without going into the subject very deeply, 
to give a minute description of the phenomena of electricity ; 
for this I refer you to any of the good text-books. 

In Electro-therapeutics we make use of two varieties of 
electricity : 

' Ganol'a "Phyaios," p. GOS. 
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1. Static or frictional electricity. 

2. Current electricity. 

This latter includes galvaniBun, and induced, or furadic elec- 
tricity. 

Static electricity ia generated by friction, and, whether pro- 
dneed by the cuinbrouB plate-machine of Iloltz, or the simple 
glass tube and handkerchief, is the same. It has a certain pe- 
culiar characteristic, and that is, that it has the power of produ- 
cing a change in the air, converting the oxygen immediately into 
ozone. Static electricity is analogous to lightning in this re- 
spect, and the peculiar change in the atmosphere after a thun- 
der-storm is due to the production of ozone on a larger scale. 
Static electricity produces but feeble physiological changes. It 
is only when its tension is very great that any violent effects 
are shown, and then it may produce even death by the violence 
of its shoch. It has httle value in the field of electro-thera- 
peutics. Golding Bird has used it in chorea vrith success, and 
others have pronounced it efficacious in amenorrhosa and other 



When applied to the skin, it produces a peculiar prickling 
sensation, accompanied by slight redness of the cuticle, and by 
hypenesthesia. It does not penetrate beyond the superficial 
muscles, and even the contractions it produces in them are very 
weak. 

The effects of static electi-icity may be condensed, however, 
by collecting it in a Leyden jar. The sensation communicated 
to a nerve or muscle is intense. A numbness in one end, and 
a violent contraction in the other, are experienced. Small ani- 
mals are easily billed by a moderate charge. The Leyden jar 
is clearly indicated when an irritant is wanted for the superfi- 
cial tissues ; it is not safe to use it, however, when deeper 
action is desired.' 



CUKREST ELECTRICITY. 



This form of electricity is also laiown as dynwrnic, or aon- 
toi^, and is by far the most important variety. 

If two unlike conductors are brought together, either solids 
and- fluids, or metals and gases or fluids, an electric current will 
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be generated. The current produced by gases is very weak, 
but when two metals, an electro-negative and electro-positive, 
are brought together in an exciting solution, the current ia 
more powerful. The more remote from each other the bodies 
stand in the scale, the more active will be the production of the 
electric fluid. The following table givea the electro-negative 
and electro-positive elements in their proper order : 

Zinc. Iron. Flatiaum. 

Lead. Antimot]/. Caibou. 



When two of these are placed in contact in acidulated water, 
the current'in the connecting wire proceeds from the one lower 
in the scale to the one higher, the two extremes giving the 
most intense results. 

The electrical deportment of any metal depends, therefore, 
on the metal it is associated with. Iron, for instance, is electro- 
negative toward zinc ; copper is electro-negative toward zinc ; 
and iron but electro-positive toward silver. 

If the wires connecting the plates of the battery be cut, the 
terminal ends of each receive the name of 2)oles.' The current 
passes from the — to the -t- under the surface of the solution, 
and vice versa above. "When the extremities of the wire are 
brought together, the point is called the terminal arch. 

Poi-AEizATioN. — During the action of all batteries there is a 
process going on known as polarisation, which presents the 
following phenomena : When the elements of the battery are 
immersed in the exciting solution, hydrogen and oxygen are 
formed by the decomposition of the water. The hydrogen 
goes to the copper pole at once, and the oxygen to the zinc 
There ia a local action going on all the time on the surface of 
the plates; by this small currents are generated between the 
impurities in the zinc and the zinc itself. As this process con- 
tinnes, the current loses its intensity, and ia finally destroyed. 



-H representa thD elcotro-negativi 
— re[frfljrnta the electro-poaitive 
" Electrode " ia also used for the 



n poU, from fiksKrpav and hSo^, way. 
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Amalgamation of the zinc-element prevents this. Another 
phenomenon of polarization may be the accmmJatiou of hy- 
drogen at the negative plate, and with this there will be a 
deposit of zinc, or positive metal, on the copper, or negative 
plate. In this way a current directly adverse to the original 
will be produced. Tins tendency may be overcome by simply 
breaking the current or wiping the plate. 

QcAJiTTTY AHD INTENSITY are terms of great importance in 
the nomenclature of the electric current. Quantity signifies an 
inert volume of electricity ; while tension, or intensity, the en- 
ergy by which the current is impelled. The origin of this pro- 
pulsion is due to the number of cups and the strength of the 
exciting solution. For quantity a large plate-sm-fece is I'e- 
quired, while for intensity a gi'cat number of small cells gen- 
erate a current of tension with no more quantity than the first 
cell fumiahes. The tension increases with the number of 
plates ; in the middle the free electricity is inconsiderable, 
while the poles of the battery are the two opposing halves. 
The junction of the negative element of one eeU to the posi- 
tive of the other prevents the formation of more than a certain 
amount of electricity, and the "resistance it haa the power to 
overcome in its circuit, in many cells, is Just the power in one 
cell multiplied by the number. 

Ohm's law is unintelhgible to the ordinary mind almost, on 
account of its obscurity ; but Smee, in his " Elements of Elec- 
tro-Metallurgy," ' has condensed it as follows: 

" The action (A) is equal to the electro-motive force (E) 
multipHed by the number of cells (n), divided by the resist- 
ance the current has to overcome, external to the liquid of 
each battery {K),plu3 the resistance encountered by the pecul- 
iar arrangement of each cell (r) multiplied by the number of 
cells (n). 

It would be thus : 

A °^ 

^- nK + r 

In this formula, Ohm has discarded the terms quantity and in- 
tensity, and unfortunately has adopted the contact instead of 
the chemical theory of the pile." 

' " ElemenU of Electro-MetoUurgr," p. U. 
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All the phenomena of tension may be studied with the gal- 
varwrneter, and this consists of a needle balanced above a coil 
of insulated wire ; when this is connected with the battery, the 
deflection of the needle indicates the tension of the cun-ent. 

Gialvanie batteries may be simple or compoimd. This dia- 




Fn. 3.— Oompoand Bttteiy. 

tinction consists in the fact that a simple battery has one cell 
(Fig. 1), while a compound battery lias a number, the poles of 
the elements in each being joined alternately (Fig. 2), as I men- 
tioned when I spoke of tension. When the terminal ends of 
the wires connecting the poles arc separated, the circuit is said 
to he broken. The combination of the various electro-negative 
and electro-positive metals and the variety of exciting solu- 
tions are almost numberless. From the simple voltaic pile, with 
which most of the earliest experiments were made, to the more 
complicated apparatus of the present day, the march of im- 
provement has been rapid. The voltaic pile is dismissed al- 
most entirely. Dr. Hammond, of this city, has made an im- 
provement, however, and presents to tho profession a most 
complete and excellent instrument (Fig. 3). It consists of a 
number of perforated boxes of zinc and copper, between each 
of which is interposed a piece of felt or cloth moistened by an 
exciting solution. In Europe the voltaic pile is confined chiefly 
to the operation of electrolysis by Ciniselli and others. 
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Undoubtedly the siniplest form of cell is that of Smee. 
(Fig. 4.) 

Smee^8 lattery is fonned of carbon or silver and unpoIiBhed 
zinc well amalgamatedj and needs bnt one cell and one fluid to 
excite it. The silver plate is coated with platinum. The zinc 




and the silver plates are held together by clamps, and the inter- 
position of a bar of hard wood prevents the passages of the 
current from plate to plate. The exciting solution is water 
acidulated with one-seventh its bulk of oil of vitriol. 

Gi-ove^a hatl^ry is moat powerful ; bnt, as its action is attend- 
ed with the fumes of hyponitrons acid, it does not rank as high 
in the list of electro-therapeutical instruments as some others. 
The negative element is platinum, and the positive zinc. The 
platinum plate is enclosed in a porous cell filled with nitric 
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acid ; the zinc aurroimde it, immersed in a dilute solution of 
snlphiiric acid. la the operations of galvanic surgery ]>ei-hapfi 
it has value. 




Butisen's haitei'i/ is a eltght modification of Grove's. 
this the platinum plate is substituted by carbon, and a solution 
of bichromate of potash is used instead of nitric acid. 

Grenefs battery, described in many foreign text-books, is 
constructed for the purpose of galvano-causty. The elements 
and solutions are the same as in tlie Eunsen. Curt W. Meyer, 
of this city, has recently invented an improvement on the Smee 
battery, which is superior to the original (Fig. 5). Platinized 
lead and a large element of zinc are used, the exciting solu- 
tion being the same. 

Hammond'B Battery.^ — Quite recently Dr. Hammond made 
a modification of Hill's cell. Each cell contains about half a 
gallon of fiuid. A disk of sheet-copper is laid on the bottom 
of the cell ; an insulated wire connects with this, forming the 
positiBe pole, the copper being the negative j>late. About six 
inches above this a zinc plate is suspended upon a hanger from 
the edge of the glass. This zinc has a large hole in the centre. 
A binding screw on the hanger forms the negative pole. The 
•body of the fluid consists of a saturated solution of sulphate of 
zinc. Occasionally crystals of sulphate of copper are dropped 
through the aperture in the zinc to the bottom of the fluid. We 
' Nea York MedicalJourna!, November, 1871, p. 486. 
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thus have two distinct soUitioiis, which are separate, the denser 
solution of sulphate of copper remaining below. The two 




plates are constantly surrounded by different solutions. A 
sixty'^iell battery of this kind has been in use at the New York 




id'e Ptinnsuent Bsticrr. 



I State Hospital for the Diseases of the Nervous System for 

Dearly a year, and, beyond the oeeasioual supply of a few crys- 
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tals of snlphate of copper, no other tronble Las been taken, and 
its action is now as iutense as on the first day of erection, 

A film of paraffine poured on the surface of the fluid iu each 
cell prevents evaporation, and does not interfere with chemical 
action. The Gralvano-Faradie Company manufacture this bat- 
tery, and also a " regulator," combining cnrrcnt-selector, po- 
larity-changers, rheotomes, and a galvanometer, upon the plan 
of Hemak's instrument. 

There are many foreign batteries which are no better than 
those made in this country. These are Middledorp's, Kemak's, 
Promhold's, and others. Drs. Piffard and SasB, of this city, 
both nee Smee's elements, which they find answer every pur- 
pose as well as those of European manufacture. The desidera- 
tum in galvanic batteries is — 

1. That chemical action and consequent waste of material 
should be slight. This is overcome by using certain weak solu- 
tions, and having an apparatus that can easily be made to re- 
move the elements from the solution after use. 

3. The batteries must neither have too great quantity nor 
too little tension, 

The Stiihrer battery combines these re*iuirements, and has 




been made by different makers in this city, with iniproveracnta 
Messrs. Tiemann and Drescher both make the Stohrer batten 
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and the Galvano-Faradic Company Lave constructed many 
wLicli are the best I liave seen. I have one in mj office which 
I cannot too highly recommend. 

The elements in the Stiilirer battery are carbon and zinc ; 
these are arranged side by side in a glass vessel, with a solution 
of bichromate of potass, snlphiiric acid, and water, as an escitr 
ing medium. (See Appendix.) From sixteen to thirty-two 
cells are placed in two parallel rows, two cells connecting on 
either side. Above and between the two rows runs a long, 
wooden track, and on this slides a *' coupler," to which are affixed 
two binding posts, from which emerge the positive and negative 
wires. By sliding this coupler backward or forward, any num- 
ber of cells can be used, and this is indicated by correspond- 
ing numbers engraved on a strip of brass that runs the entire 
length of the battery. Fig. S represents the appai-atus made 
by the Gialvano-Faradic Company. Two handles (2.2.) lower 
the cells, so that, when out of use, the solution is not in contact 
with the plates. 

Curt W. Meyer has made a very beautiful insbmment, which 
he calls the " Universal Platiua Zinc Battery." As the name 
indicates, platina and zinc are the elements. The exciting so- 
lution is sulphuric acid (Fig. 9). 

Taried devices on top select the current, or number of cups, 
and also interrupt the cmTent, 

Numerous attachments are adjusted to these batteries. The 
battery of the Galvano-Faradic Company is supplied with a 
very ingenious current-changer, by which the polarity of the 
current can be instantly changed. We can get the descending 
or ascending currents in this manner. 

To most of the batteries is attached an inten-npter, or rheo- 
tome, by which shocks may be made by breaking the current. 
This is in some done by a toothed wheel, or in others by a 
pendulum moved by clock-work. 

Mr. Curt W. Meyer has just perfected a battery which cer- 
tainly deserves great praise for its simplicity. A glance at the 
cut (Fig. 1(1), and reference to Mr. Meyer's description, will 
enable the reader to appreciate its advantages. The elements 
are carbon and zinc : 

" The construction of the single cell will be seen in A. 
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At the bottom ot a glass tube, of the dimensions of a test tube, 
is a platinum wire melted mto it, extending as w ell inside as ] 
outside. The tube is filled une tliud of its height with piepared ^ 




gas-carbon ; above this carbon a Baturated solution of water anm 
sal ammonia is poured up to two-thirds the height of the tubi 
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hy capillary attraction, would further Boak up the Bolntion and 
caufle these cryatala to rise over tbe iijiper edge of the tube. 
The tube is closed loosely on the top bj means of a rubber 
stopper in which a rod is fastened connecting the zinc, so as not 
to be moved up or down. 




" B. The current-selector (m) serves to connect any d 
number of elements by means of the two cord-pins (a and 
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h) ; but only one must remain connected at a time ; the second 
cord-pin only serves to act, when an alteration of the number 
of elements is required, in which case the connected pin re- 
mains connected until the desired new connection is completed 
by means of the disconnected cord. In this manner any de- 
sired connection or any alteration in the number of elements, 
as well as any desired current-fluctuations, can be produced 
without causing an entire interruption." 

The Galvano-Faradic Company have recently made a most 
excellent modification of the celebrated Brenner battery, by 
which the cumbersome table of the original battery is done 
away with, and a neat glass case substituted. These batteries 
are furnished with a most complete set of rheostats, galvanom- 
eter, current-selector, etc., in a very small space. 

Piilvermacher's chain consists of a number of alternate slips 
of copper and zinc wired together in the form of a chain. 
When these are immersed in dilute acetic acid, a mild current is 
generated. These chains have been worn about paralyzed 
limbs, and the action sometimes has been sufficient to vesicate 
the part. Numerous disks, " galvanic insoles," etc., have been 
lauded by different physicians. Garret's disks will be hereafter 
alluded to. 
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THE INDUCED OUKRENT. 



BPal Laws of tie laduEed Cuireat. — Theory of Induction. — Rofary and Chen 
iuo-HuguGtia BaCteriea. — IcductioD Appunitua, — GalvanO'Fanidiu Company's 
ApparatuB. — Curt W. Mejer'B Apparatus. 

The second division of current electricity is the induced, or 
fwradic curreot ; but, before we go furtlier, it will be advisable 
to consider briefly the theory of induction. 

It was Faraday who discovered tbat, at the moment of open- 
ing and closing a galvanic circuit, a current was produced in 
another conductor placed near that of the battery, and that 
this current ran in the opposite direction to the primary one. 
This cnrreut is but instantaneous, however, and only renewed 
on the closure or opening of the circuit, to disappear again on 
the instant, and reappear as often as the connection is made or 
broken, for, during this interval, or during all the time that the 
first current flows, the new one does not exist. A current of 
this kind is called the induced, or secondary current, in opposi- 
tion to the inducing, or primary one. This current was called 
by Duchenne faradiam, in honor of Faraday, its discoverer ; 
whence have come into use the terms faradic or faradaic, and 
faradization, a term suggested in analogy with galvanization. 

In the production of the current by the magneto-el eetrie 
machine, a bar of soft iron is magnetized and demagnetized, 
and this induces in a parallel wire a vibratory or to-and-fro cur- 
rent, which is more magnetic than the inducing current. 

The currents produced by the rotatory machine are broken in 
the interval between the interruptions, and are barely appre- 
ciable on account of their brevity. 
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Tlie course of the eturent is an important eonaideration, and 
may be learned by holding tho conductors, or electrodes, in tbo 
bands, when the most pain will be experienced where the cui-- 
rent leaves the body— that is, in the hand grasping the nega- 
tive electrode. 

The rotarj magnetic machine and chemico-mngnetic inBtru- 
ment both produce the same kind of electricity. They both 
have then- champions, but the faradic current is that in general 
use. The electro-magnetic instrument often needs two persons 
for its manipulation, wlule the faradic can be set in motion and 
stopped without trouble, and the electrodes can be manipulated 
by one person. The electro-magnetic current is not reliable, 
valuing in Etrength at different times. The coU of the induc- 
tion apparatus must be small, and the wire thin and fine. As 
I have said before, the induction apparatus eliould have two cur- 
rents — a primary and secondary. Duchenne calls them " cur- 
rents of the first and second order." The primary acts more 
particularly on the muscles, while the secondai-y influences the 
sentient nerves. 

Induction Apparatus. — ^An induction instrument most con- 
sist of" a battery, a coil, ft centre bundle of wire, or piece of soft 
iron, and contrivances to break the cuiTent. The instruments 
in most common use are of this variety. Many difierent kinds 
are made, most of them wretched affairs, flibricated chiefly for 
empirics and domestic use. The more brass that attracts the 
eye, the better. One inventor states in his circular that his 
mstrument furnishes ten cu/rents/ It is 
better that Faraday died when he did, Fio. u. 

than to have lived to see bis discovery so 
improved upon. 

Happily we are emerging from this ( 
■ dark age, and the instruments now of- 
iered for sale are constructed upon scien- 
tific principles. Many makers now turn 
out really better instruments than those 
of European make. The instruments 
made by the Galvano-Faradic Company, of this city, Messrs. 
Curt Meyer and Drescber, of New York, and Hall, of Boston, 
e all e.\celleut. I have used the induction apparatus of the 




28 CLINICAL ELECTRO-TUERAPEUTICS. 

first-named company for some time, and am convinced that 
there are none better made. 

Fig, 11 represents a very ingenious attachment made to the 
Galvano-Faradic Company's batteries. It consistB of a fork 
which regnlatea the vibrations of the rbeotomo by which the 




interrala may be almost imperceptible on account of their 
brevity, or, contrarywise, the shocks occur very slowly, the in- 
tervals being longer. 
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They are portable, efficient, and never get out of order. 
Probably eveiy one ia familiar with this apparatus. Fig. 13 
gives a view of it, with the case removed. 

I append the deecription which Mr. Eartlett has published : 

"Letter A represents the graduated hinged rod, to the 
lower end of wliich the zinc plate is attached. The hinge (J) 
enables the rod to be laid on horizontally when the battery is 
not required for action, thereby preventing the accidental im- 
mersion of the zinc plate in the battery fluid. The graduated 
points on the rod exhibit the depth to which the zinc, when the 
rod is lowered down, becomes immersed in the fluid, thus indi- 
cating the battery-power obtained. 

" The spring 1 presses against the head (c) of the rod 
when that is fully down in the cell, and thereby becomes im- 
paired if it is not free from acids and nntamisbed. 

" B exhibits the moiiabU disk which plays against the plat- 
ina point (5) connecting it with the battery. After continned 
use, this portion of the disk becomes oxidized by the electric 
spark. "Wlien this happens, the action of the instrument will 
he irregular. The disk being movable, may be turned a very 
little around on its pivot, whereby a fresh surface of its periph- 
ery will be brought to play against the platina point. The 
action of the inetmmentwill then be immediately restored. A 
considerable interval may elapse before this change is re- 
qnired. 

" The adjusting screw to which the platina point is at- 
tached occasionally requires rearrangement. This can be ef- 
fected by loosening the set screw ((f) ; then, tm-ning carefully 
the end thumb-screw (e) ; when the desired point is obtained, 
tighten the set screw, and all will be retained in position. The 
correct adjustment of this screw is essential to the motion of 
the machine. 

" C, adjvMcd)U fork, appertaining to the rlieotome. The 
free end embraces the hammer, or vibrating armature spring or 
lever {D), between its prongs, so as to control the vibrations. 
"When the fork is depressed, the upper end of the hammer can 
vibrate freely. When it is raised, its prongs will, in proportion 
to the extent of its elevation, limit the space for the vibrations, 
and consequently their rapidity will be increased. Thus we 
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are enabled to control at will the interval between each shock, 
a point of great eignificance bi therapeutice. 

"2 is a eet BLTt'w placed to work againBt the fork, and 
regulate its poBition laterally in rd'erenco to the hanuner. 
When it leans too much on either side, it can be regulated hy 
this screw. 

" The hammer may lean over, if its Bpring should happen 
to be strained, either toward the magnet or in the opposite di- 
rection. This can be instantly remedied by the thumbscrew (h), 
which, on removing the platform and machine from the box, 
will be found below the spring. Loosening this screw will 
withdraw the hammer from the magnet ; tightening will ovei^ 
come its outward inclination, so that, in either case, it can be 
made to resume its perpendicular position, 

" J? the comhinM ourrent and potariti/ chancer, 

" i** represents PoweWs hydrostat, or capping, broken away 
to exhibit the interior of the cell, the zinc plate (a), and the 
carbon plotes (6 fi). Interposed between the hard-rubber plate 
(7) and the top of the cell is a soft packing. The capping can 
be prcBsed down the desired extent by means of the thumb- 
screws (3 3), thus preventing the spilling or splashing over of 
the liquid, impeding evaporation, maintaining the strength of 
the battery fluid, and affixing the cells steadily in their places." 
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The apparatus of Mr. Curt W. Meyer, of New York, has 
many modifications ; probably the best one is represented in 
Fig. 13. The cell is Mr. Meyer's modification of Smee. In this 
battery the current is very " smooth," and may be made very 
powerful, as the coil is large. For those who desire foreign in- 
struments, Stohrer's induction apparatus is made by Messrs. 
Tiemann, of this city, or Du Bois-Reymond's, Siemens & Hal- 
ski's, Ladd's, and Graiffe's, may be imported, but are expensive, 
and no better than those of American make. For the manage- 
ment of either of these instruments, I refer you to the maker's 
directions which accompany them. 
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CHAPTER in. 

PHENOMENA OF THE TWO CUERENT8. 

Inherent Electricity of Animal Bodies. — Phenomenon in Nerre-Trunks and Muscles. 
— ^Action of Blood upon the Gralvanic Needles. — Scoutellen^s Theory. — ^Effect! 
of Electricity upon special parts. — Different effects of the Two Currents. — ^Dif- 
ferent conditions varying the influence. — Action on the Nervous- Systenu — The 
Brain, Spinal Cord, etc. — Tongue, Eye, Ear, etc. — Motor Nerves and Muscles. — 
Electrotonus. — Point of Indifference, etc. — Muscular Contractility and Sensibil- 
ity. — ^Upon the Sensor Nerves. — Upon the Sympathetic. — Upon the Blood. — 
Upon the Organs of Digestion and Secretion. — Upon the Urinary and Sexual 
Organs. — Upon the Absorbents. — Influence upon the Process of Nutrition.—- 
Upon the Skin. 

Before considering the especial effects of electricity as a 
therapeutical agent upon the human body, we will dwell for a 
moment upon the consideration of the existence of certain cur- 
rents which are inherent. 

It is hardly necessary to speak of those animals endowed by 
Nature with electric apparatus of attack and defence. The 
properties of the gymnotus, or electric eel, the torpedo, or ray, 
are known to all. Du Bois-Reymond discovered that an elec- 
tric current exists in the trunks of nerves, and also in muscles, 
not only in the active but passive states. This current does not 
pass across the line of the nerve, but takes a course from the 
centre to the periphery. In the muscles the same phenomena 
are observed, but the current is much stronger. Every muscle 
and nerve contains ultimate electric molecules, which are sup- 
posed to move in these tissues with great regularity. They are 
positive and negative. 

This current may be demonstrated most clearly in the frog, 
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and M. Nobili ' performed severa] interesting experimentH with 
the frog's legs, proving that a current passed from the muscle 
to the nerve from above downward. 

De la Kive, Ahrens, Eadcliife, and others, demonstrated the 
existence of this current in the living animal in a state of inac- 
tion by the galvanoscope ; they found also that this free electri- 
city existed in all parts of the body in a. positive form, and that, 
when the circulation is excited, the amount of inherent elec- 
tricity is increased. Freshly-drawn blood (arterial), Shettle 
Bays, produces a deflection of the needle of the galvanometer 
when contact is made by electrodes. Experimente made by M. 
Scoutcllen, of Paris, advance a curious and not improbable 
theory, viz., that the electric current is generated in the circu- 
latory system — the venous and arterial bloods being different 
elements (electric), and the walls of the vessels porous cells, 
that, like batteries, they produce a current. This he verifies 
by experiments upon horses. He says that there is an appre- 
ciable positive current detected by the galvanometer passing 
from the arterial to the venous blood. All parts of the body, 
of course, being supplied by the sanguineous fluid, are supplied 
also by electric stimulation. These electric molecules demon- 
Btrated by Du Eois-Keymond are constantly stimulated by the 
electric fluid, and the diiferent functions of the body are per- 
formed. " The oxygen contained in the red blood-globules 
bums up the organic molecules wdth wliich it is in contact, and 
produces heat." The influence of electricity eSects, during 
digestion, the selection of the nutritive molecules and their 
assimilation. In respii-ation, the phenomena are the same. 
"These facts perfectly agree with the electric phenomena of 
combustion. The carbon takes the negative electricity, and 
the surrounding air the positive, or rather the current is estab- 
lished between the carbon and the oxygen of the air. Now, 
the principal action of the red blood, by reason of the oxygen 
in it, is the producing of a true combustion in our tissues." 

EFFECTS OF ELECTHrciTT UPON SPECIAL PAET8. 
The wide difi'erence in the efl'eets of the two currents npon 
the various organs makes it no easy matter to concisely de- 
' " AQDaleB de Chimlo et de Pkja.," 1BS9, rot nxriU., p. 2SS. 
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Bcribe the efFecte of electricity upon the body as a whole. "We 
will find, for instance, that the galvanic cnrrent does not affect 
the muscles exactly as the feradic does ; that the eS'ects uptm 
the skin are different ; that eensation is excited by one not in 
the same way that it is by the other. Kany influences also gov- 
ern the effects of these currents : drynees or moisture, a broad 
surface of metal in the electrode, or a point, and so on. The 
action, of electricity is dependent also npon the condition of the 
organ it is applied to, the effects being vastly diflerent in one 
organ from what they are in another. 

The time of application is another point. For instance, a 
cnrrent of electricity applied for a short time will stimulate the 
nerves and excite the circulation ; if beyond a reasonable time, 
paralysis of the nerve will ensue, and ultimately destruction 
of tbe tissues beneath. . 



JJ^pon the lirain. — "When the brain is subjected to electrical 
stimnlus, tbe effect is barely appreciable. The galvanic cur- 
rent produces but slight results. Flashes of light and a me- 
talKe taste in the moiith are the evidences shown in those parts 
receiving their nervous supply from the brain. Continuously 
applied to the exterior of the cranium, it is supposed to produce 
dilatation of tbe vessels in the cerebral substance. M. Erb ' 
has demonstrated that the skull does not offer any obstructions 
to the passage of the current, and Meyer verifies this.' 

Galvanization of particular parts of the brain will excite 
contractions of tbe muscles. Irritation of the corpora quadri- 
gemina produces muscular contractions. Matteucci proved that 
stimulation of the crura cerebri is also followed by muscular 
contractions. From the fact that all the symptoms of vertigo, 
retina] flashes, etc., are produced, we have all reason to suppose 
that the brain is affected by the electrical current. 

Upon the Spmal Cord. — In the vivisected subject, wlien 
the current is passed through the cord, violent spasms of the 
iiody will follow. In the medulla oblongata the same effects 

' "Deutscheg Archiv.," 1861, vol. iiL, p. 287. 
" Meyer's " Medical Electricity," p. 78. 
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are observed, and are shown in the organs supplied by nerves 
whose roots of origin are in this part. Wben external elec- 
trization is made by the faradic current, we have like effects, 
but not so marked. If the spinal cord be cat, and the end of 
one-half electrized, contractions occur in all the mnscles sup- 
plied by motor nerves coming from the electrized part. At 
different points, if stimulation be made, all nerves emerging 
from these parts, and other nerves inosculating with them, 
will come under the electrical influence. During the time of 
application of the continuous current the sensibility of the cord 
is gone. It may be pricked or injured, without any evidence 
of disturbed sensation. 

Two portions of the cord notably affected are the eiUo- 
spirud (between the seventh cervical and sixth dorsal vertebrse), 
and the lumhar region (at a point corresponding to the fourth 
lumbar vertebra). At these two points the sympathetic nerve 
is electrified by the current, producing a dilatation of the iris 
■when the oilio-spinal portion is electrified, and a decided con- 
traction of the vas deferens, bladder, and lower part of the 
rectum, when the eun-ent is passed through the lumbar region. 

It is doubtful if the electro-magnetic or static currents pro- 
duce any marked effects upon the cord. M. Erb, however, 
thinks that the corUinuoua current . is transmitted through the 
bony covering of the spinal cord on account of the amount of 
■water it contains, much more easily than through the skull. 

The most marked effects of electricity, however, are upon 
the special organs of sense, and some of the most brilliant suc- 
ceeees in electro-therapeutics have been shown in these parts. 

The Eye. — If we place one plate of a galvanic element upon 
the forehead, and another over the infra-orbital nerve, a vivid 
perception of light is produced. Galvanization of that part of 
the sympathetic supplying the iris wiU result in dilatation of 
the pupil. Direct irritation will result in contraction of the 
same. The flash of light produced by the electric current will 
follow the excitation of any part of the fifth pair, and the ac- 
tion is reflex. This Purkinje demonstrated. Other observers, 
among them Hucte, have proved that the sensation is strongest 
at the maculie lutea. The flash is very vivid if the two points 
of the electrode be placed upon the conjunctiva. 
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Tha Auditory Apparatus. — The organ of hearing presenti 
the following phenomena when influenced by the electric caffl 
rents. The sense of hearing is excited, and all sounds are i 
ceived more acutely. K the meatus be filled with water, thJ 
current is conducted to the muscles of the tympanum, and t 
tissne is put in a state of tension ;. consequently sounds have j 
higher pitch. During this operation the sensorium respon 
sounds, iiot only at the closing, but during the circuit, 
tension of the current governs this heightened appreciation c 
sound. If it be increased, the tension and in-itation of the ai^ 
ditory nerves will be painful. The effect will be stronger if tl 
negative pole be applied to the ear (Althaus).' 

For a concise description of the effects of the currents npoal 
the auditory nerve, I refer you to the observations of Dr. Bre 
ner, of St. Petersburg, quoted by Dr. Althaus in hie wort. 

The Organ of Smell. — An impression upon the ot&ctoiyl 
nerve is not produced except by the continuous current, and^j 
this effect is followed by giddiness and a peculiar smell. Dnivg 
ing and after the galvanic influence, it la impossible to s 
and an acid odor ia perceived. It must not be confouude( 
however, with the smell of ozone, which attends the action ( 
the static instrument. 

Ths Organ of Taste. — Galvanic currents produce upon th^ 
tongue twitchings of that organ, a metallic taste, and fli 
light. TSiis experiment may be tried upon a small scale bjij 
placing a piece of zinc beneath the tongue and a piece of sUve! 
on top. 

On bringing thera together, this peculiar sour taste will I 
perceived, which has been ascribed to the formation of nitri^ 
acid by the electro-catalytic union of the nitrogen and oxygt 
of the air. The induced current produces (when moderate™ 
apphed) twitchings of the tongue. It is supposed that thea 
phenomena are induced directly through the gustatory nervm 
just as flashes of light or sounds result when the current is ("" 
rected to the retina or auditory nerve. 

Upon the Motor Nerves am:d Muscles. — Electrization of d 
motor nerve results in a contraction of the muscle supplied 1 

■ Two other phenomena are produced bj tba electrization of theae part^ t 
an indreue of the aaliTary Becretioa and a metallic taste in the month. 
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tlie same, ■which occurs only at the closure of tiie circuit, and 
ceases when the current is broken. A more violent eflect will 
be produced when the negative current is applied to the nerve, 
and the positive to the muscle, even with a less amount of gal- 
vanic power. 

Hemak ' describes a condition of the nerve that follows the 
passage of a galvanic current of high tension through its length. 
This he calls galvano-tonio contraetlon. The muscle supplied 
by the nerve remains in a state of tonic contraction during the 
passage of the current. Tonic contractions were also pro- 
duced in antagonistic muscles when the current was sent 
through special nerve-trunks. Galvanization of the median 
nerve, for instance, caused tonic contractions in all the exten- 
sors of the wrist and fingers. The induoed current, on the 
contrary, produced clonic contractions, as did the interrupted 
hatiw current. The contraction increases in "tonicity with 
I the continuance of the closure of the galvanic current ; but 
' with this there is pain, oftentimes very intense. The irrita- 
bility of the nerve influences the production of the contraction, 
md, if the current is applied for a long time, the muscle will 
lose its iiTitability, and not respond to the stimulus. When a 
'e is galvanized for some time, the muscle passes into a 
state of tetanic contraction, and remains so ottan when the cur- 
rent is opened. This has been called " tetanisation.^^ 

Dr. John G. Mason has demonstrated, by experiment, that, 

when one muscle is thrown into a state of tonic contraction, 

and another is influenced by clonic contractions, in the first 

the temperature of the muscle will be considerably higher 

than in the muscle constantly contracting. He selected a rab- 

I bit for his experiment, and found that the temperature of the 

L muscle in tonic contraction was two-tenths higher than the 

pother. 

Hitter found that when the current was applied "directly 
with the nerve, its excitability was diminished ; hut, if an mi- 
verse current was used,' the sensibility or irritabiUty was in- 
creased. From these deductions a peculiar nerve-state has 
I been c^ed : 

* " GolTano-tberBpie dcr Nerven and MuBkelknULkbeitVD." 

* From the periphery to the centre. 



Elect/rotonus. — Our knowledge of this Btate is based upon J 
the fact that each nerve lias ultimate electric molecules. In tbeJ 
non-electrified state, these molecules are in what Du Bois-Bey-fl 
mond terms ^% peri-polwr state; that ia, they are "tumeiij 
toward each other with equal extremities, so that two molecnlesr;! 
form, as it were, only one, possessed of one positive zone and I 
two negative poles." When in the eleetrotonic state, unequal I 
poles are turned toward each other, and this arrangement iB J 
called dipolar. This pohir arrangement is explained still further 1 
by the theory of Pfliiger.' A certain current passed througli a I 
part of a nerve divides this part into two physiological sections. I 
or zones, which are different, and pass into one another at a I 
point where the condition of the nerve ia unchanged, which ia I 
situated at an equal distance from either of the poles. This ia 1 
called the pomt of indifference. One of these sections is placed J 
in a condition of increased excitability (eatelectrotonus) at tho I 
negative pole ; the other is called the anelectrotonus, and here I 
excitability is diminished, and this is at the positive pole. The I 
state of increased excitability is propagated from the negative I 
pole to either side, and that of diminished excitability goes j 
from the positive in the same manner. 1 

The current belonging to the nerve then runs with, or is J 
opposed by the electric current, producing these phases of irri- I 
tability. I 

Muscles possess several properties when influenced by the | 
electric current. One quality has been called electro^musfmlar J 
Gontmctility. The electro-muscular contractility is the sttaeep- 1 
tibility of the muscle to direct electric stimulation, and the ana- I 
ceptibility to the indirect action (irritation) is called moirioit^. I 
The other condition is known as dectro-museular senaHUiiy, I 
which consists of the susceptibility of sensation, accompanying I 
muscular contraction due to electric stimulation. Kemak thinka I 
that this sensibility belongs to the sheath of the muscle, though I 
Eckhard ia inclined to ascribe it to the nerves directly supply- I 
ing the muscle. I 

The demonstration of the two qualities — electro-muscular I 
sensibility and electro-muscular contractility — is occasionally I 
demonstrated in electro-physiology. Some muscles supplied '1 

' "Unteranohangeo," etc., p. 96 ; quoted bj Altbaoa, p. 308. I 
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ly nerves with motor-fibres in the maxinmm, are conaequently 
more easily made to contract tlian when the nerve supplying 
theiu contains a preponderance of sensor iibres. With one set 
of nerves we get iocreased electro-muscular sensibility, with 
another, electro-motor contractility with the same emrent, and 
vice versa. There iire cei-tain circumstancea which modify the 
electric irritability of a muscle. Bruises, laceration, and press- 
ore, derangement of the nervous system, etc., etc., diminish it 
notably. 

Upon the Senaor IN'erves. — If the electrodes be applied to 
the surface of the body, a sense of warmth will be felt at the 
part electrized ; and, if the current be strong, it will produce 
" prickling," and soon extreme pain. Of course the two forms 
of current electricity produce different impressions. With the 
induced, if the interruptions be made slowly, they produce but 
slight stimulation of sensation j but, if they follow each other 
in quick succession, the intensity of the sensation will increase. 
The variety of electrode will also govern the effect. A moist 
sponge will occasion but a mild disturbance of the sentient 
nerves ; but, if a bundle of wires or a plate of metal be applied 
to the skin, the pain will be almost unbearable. The constant 
or galvanic current intensifies the sensation, with a peculiar 
" burning." 

The parts supplied most by sensor nerves are those most 
influenced, the trifacial being that most worthy of mention, 

Eemak holds that, the nearer the nerve is to the brain, the 
greater will be the excitability. 

The application of the electric current for any considerable 
time wUl result in a great diminution of nervous sensibility ; 
the conductors must be moistened, however, and the current 
continued, to produce those efi'ects. 

There is a noticeable difference in the sensations caused by 
both poles. That of the negative is most intense, and the only 
■way this can be explained is in the consideration that the re- 
BiBtance of the current is at tlua pole. 

Action of the Eleatrio Gu/rent upon the SympatheUo. — In 
the consideration of the effects of the electric current upon 
"the spinal cord, I alluded briefly to the phenomena produced 
when the sympathetic was irritated at tlie cervical and lumbar 
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parts of the vertebral eoluum. I will now deal witli the eSecta 
of the galvanic current upon other portions of this nerve. 

The other varieties of electricity have but slight eifoct upon 
the sympathetic. Faradism and static electricity give poor re- 
Bolta, but galvanisni has a direct influence. This current applied 
to the cervical portion ia followed by dilatation, then constriction 
of the pupil. Tlie pulsations of the heart are at the same time 
diminished in frecjuency, and the tension of the carotids and 
the other arteries is decreased. Althaus ' speaks of a change 
in the direction of the carotids, the line of ascension becoming 
more diverging. There are also changes in the circulation pro- 
ceeding from the influence exerted on the vaso-niotor nerves. 
The calibre of the arteries is increased. This is verified by ob- 
servations made by Dr. Geo. M. Beard,' who foimd, in galvani- 
zation of the sympathetic, that the arteries of the retina were 
at first increased in size, and then diminished, and the analogy 
IB, that the vessels of the brain underwent the same phenom- 
ena. Dr. Beard's experiments were verified by Drs. D. B. St. 
J. Koosa and Loring. 

Galvanization of the sympathetic certainly results in many 
important changes in the organs concerned in digestion, assim- 
ilation, and secretion, and these must be ascribed to this very 
influence npon the vaso-motor nerves.' 

THE EFFECTS OF ELECTRICITY UPON THE OTHER SYSTEMS. 

Upon the Heart and Circulatory System. — The heart can 
be brought under the effects of the electric current by appli- 
cation to the vagi and sympathetiei, to the cardial branch 
taking its origin from the medulla, also by the depressor nerve 
from the superior laryngeal, and locally. 

While the irritation of the sympathetic nerve by the ^cU- 
vanio current results in an almost instantaneous decrease in 
the number of pulsations, galvanization of the vagi will give 

' AUhauB, "Medical Electrieitj.," p. 266. 

* " ObscrvaCions on the Physiological and Therapeutical Effects of Dalraaization 
oE the Sjmpathetio," p. 7. 

■ Dr. Haimel (Allg. Wiener Med. ZOung, IS60-'S2} arrives at the folloiriiig 
coDcluBions from hie ciperimeate : 

The motions of respiration become much deeper, the renal »e 
natritioa is improved, aod the weight of tiie bodj in 
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no results unless the current be strong, when respiration is 
Immediately interfered with, and very Beriouely. The counte- 
nance becomes dusky, and appearances of asphyxia are pre- 
sented. 

Application of the indneed current to a point over the right 
ventricle will cause immediate contractions of the heart. 

Action on, the Blood.~W\ica the two poles of the battery 
are passed into a cavity filled with blood, a series of interesting 
changes follows. At the positive pole we find an accumulation 
of oxygen, which forms an acid, rapidly coagulating the albu- 
men in its vicinity. At the negative pole a corresponding ac- 
cumulation of hydrogen, and the collection of a mass of fioccu- 
lent, curdy substance, called by Smee "artificial chondrin." 
At the positive pole the fibrine and salts are collected, besides 
the blood-corpuscleB, in a fii-m clot quite black in color. 

Action upon the Organs of Digestion and Secretion, — The 
Btomacli, intestines, and other abdominal organs, answer read- 
ily to electric stimulation, whether applied to the nerves sup- 
plying these organs, or to the organs themselves through their 
coverings. 

Peristaltic movement may be excited either by faradization 
of the abdomen, or over the different abdommal nervous plex- 
tises.' Galvanization of the splanchnic nerves is followed by 
peristaltic movements, while faradization of tlie same nerves 
causes a diminution of these movements. The gall-bladder, 
when stimulated, contracts violently, and forces out its con- 
tents. 

The salivary glands respond to the electrical stimulus by an 
-increased secretion. 

Upon the Urinary and Sexual Organs. — The ureters, blad- 
der, and male generative organs of secretion, all respond to the 
application of the electrical current in different degrees of ac- 
tivity. The uterus contracts gradually but violently, particu- 
larly if the current be sent in a longitudinal direction, by 
placing tbe negative pole on the cervix uteri and the positive 
on the spine. 

Upon the Absm'bents, and Nutrition. — BicharJson and oth- 
ers have demonstrated the peculiar and rapid absorption of 

' Le Gri>9 and Onimus. 
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liquids, medicine, chemicals, etc., into the system, through the 
agency of the electric current. 

Ton Briius and Bnr, of Vienna, first demonstrated the tact 
that if a solution of iodide of potassium was applied to any part 
of the hody (particularly a part where the integument was thin) 
and an electrode applied at the moist place, and another at 
some remote locality, free iodine would appear under this last 
electrode. 

In the processes of nutrition, the activity of endosmosis 
and exoBmosis is excited, and the different oxidations are influ- 
enced. The production of ui-ea is greatly increased. 

Ifpon ike Skin.—A.'a observation of the effects of both ctu^ 
rents upon the integument may be most advantageously made 
when we come to apply them as therapeutical agents. The 
phenomena are mostly all due to changes in the vascular 
supply. 

When the feradie current is applied to the skin, there is a 
paleness at first, due to contraction of the coats of the vessels 
beneath ; this is followed by redness. If the skin be dry. these 
appearances are more marked ; but, if it be damp, the current 
will pass to deeper parts with greater facility. A strong gal- 
vanic ciirrent produces an aggravation of these conditions, and 
may result in destruction of the tissues in immediate contact 
with the electrode. The negative current has the power to 
diminish the blood-supply in a part, and finds its place in elec- 
tro-therapeutics as an agent for the dispersion of cyanotic spots 
and other abnormal collections of blood in the capillaries. 
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ice b ween the Two Currents. — Their Ohaniclcristlos. — Elao- 
trod . — Duchenne's ElectrodeB. — MetolUo Electrodes. — 
— Du heone'fl Cup. — Tho Blectrio Sooorge oc Broiatt. — 
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In the selection of the current, mucli eonfuaion has been 
occasioned by the mimber of terms used in tbo dGsignation of 
the two cmrentB. This can be averted by the selection of two, 
which are generally accepted. These are — 

1. The galvanic current. 

2. The faradie eurront. 

The galvanic has the following synonyms : primary, con- 
stant, continuouB, direct, etc., etc. 

The faradie is known as the induced, interrupted, second- 
ary, indirect, electro-magnetic, etc. 

A galvanic cuiTent may be broken up into Bhoeks by a 
rheotome, and then it is known as "the intermittent or inter- 
rupted galvanic cnrrent." 

As I have before said, and as the preceding pages show, 
there is a vast difference between the actions of the two cur- 
1 rents. Grave mistakes imdoubtedly occur through an injudi- 
, cious use of either, from an improper length of application, or 
I an excess of strength or intensity. Other conditions also in- 
fflnence their administration, and these are: the etate in whicli 
■ the patient is ; whether there is exalted aenaibUMy requiring a 
Irmild current, or a condition where the current can be borne 



vith indifference. Then, sgaia, the health of the patient, the 
existence of central lesions, sex, age, and other inflnences. 

SeriooB difiordere may be produced by improper eleetrizsr 
tion, ESDch as cerebral congestion, eclampeia, neuralgia, etc. ; an 
inverse cnrrent often prodacing these dangers. 

On the other hand, its value is ghown in cases of atrophic 
diseases, in aBthenic conditions, and other like disorders. 

Great improvements have been made in instruments since 
the days of quackery, and we now have scientific apparatna, 
electrodes, batteries, and machines. It is our object to treat 
special parts — nerves, miiseles, or other organs — with some defi- 
nite purpose, and we should avoid the examples of the charla- 
tans of other times, whose only ideas were derived from the 
use of two tin handles, or the indiscriminate "pawing" or 
ainilesB sponging of all parts of the body. 

Electricity may be used : 

To stimulate muscular power and prevent atrophy ; to pro- 
mote assimilation or secretion ; to excite peristaltic action, ab- 
sorption, and circulation ; to overcome depressed states of the 
syBtem, whether from extreme exhaustion, narcotic poisoning, 
syncope, or suepeuded animation ; to correct deranged sensa- 
tion ; to relieve pain (neui-algic or otherwise) ; to act revulsive- 
ly on the nerve-centres in various central disorders, even in- 
cluding some chronic inflammations, congestions, etc.; by ita 
chemical action, to coagulate the blood, aa in aneurisms and 
varices; to alter and remove tumors and glandular swellings, 
and as a surgical agent in cauterization, etc. 

"We have briefly considered static electricity ; it is therefore 
hardly worth while to agaiu refer to the subject ; suffice it to 
eay, it has been used in chorea, hysteria, epilepsy, paralysis, 
nervous deafness, rheumatism, and amenorrhcea. Galvanism 
and faradism meet almost all indications, however, and should 
be given the preference. 



GALVANIZATION AND FARADIZATION. 
The relative diiference between the two currente, and the 
sdvantages over each other, may be considered as follows, and 
the comparative table on the next page wUl show their respeo- 
tJT© virtues : 




GENERAL CONSIDERATION OF ELECTEO-THERiPEUTICS. 43 



T?u Oahanie Current 
Has a great powar of overcominK re- 

ustance, hence it is adLiptud when 

deeper pBtts are to be inHuenceci. 
It produces muscular contractioDa more 

violeatl;, and even when the &r&dio 

fails to do BO. 



The eleetrotnoic anil calal^c sfiects 
ore marked. 

It is employed atnay^ aa a catalytic. 

Its Ibenaal effect is an important char- 
acteristic. 



UTie Favadic Cuirent 
Has bat feeble power 

aistance, and is used generally for Btini- 

ulatiim of superficial parts. 
The rapidity of the iDterrupCions which 

characterize this current enabiea it to 

produce muscular contractions more 

gviekly thati the galvanic. 
It9 direct stimulating effects on the skin 

are more violent. 
Its clectiatonic and catalytic effects arc 

feeble. 
It 13 rarely employed aa a catalytic. 
Its thermal effects are of very loir order. 

Faradic currents do not produce the head- 
symptoms which are caused by the gal- 



ELECTRODES. 

The galvanic and faradic currentB are 
applied to the various parts by instraments 
known as electrodes. These are almost in- 
niimerable, and for every particular variety of 
electrization we have an electrode adapted to 
the part. Those in most common use, and 
by far the most important, are covered with 
sponge. The selection is largo, and the shapes 
are many. I append cuts of those mannfac- 
tured by instrument-makers in this city. Fig. 
14, made by Mr. Meyer, is applicable for idl 
ordinary electrization of small muscles, but 
for large muscles, where the desire is to 
bring considerable surface under the in- 
£iience of the current, I am in the habit 
of using either A or B (Fig. 15), which 
are larger, Duehenne has invented two 
Bponge-eovered electrodes, which have the 
merit of being compact and convenient 
(Fig. 16). 

For the electrization of other parts, we 
have smaller sponge-electrodes, either nar- 
row or pointed, for application to a nerve or 
fmall muscle, or they are elongated for intro- 
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duction into cavities or fossEe. Some are made with Bwlvel- 
backs, to be applied, for convenience, beneath the clothing. 

Again, other electrodes are not covered with sponge, but 
permit the bare metal to come in contact with the surface of 
the body. These may be pointed 
or flat, and the degree of irritation 
is increased by the amount of re- 
tancs made by the dry skin. 
These electrodes are particularly 
appHcable when it is the desire of 
the physician to localize the cur- 
rent to a nerve, the aldn, or to a 
special muscle. Duehenne has in- 
vented an excellent instrument, 
and it is named after him — the 
" points de Duehenne." Two 
points, such as depicted in Fig. 
17, are inserted into handles, and connected with the two poles 
of the battery. The pain is intense at the point of applica- 
tion, and when applied to dry skin, and a moderately strong 
galvanic current used, a lively elec- 
tric spark will dart from one to the 
other, 

" Duchenne's cups " Fig. 18) 
produce a pecuhar counter - irrita- 
tion when applied to the dry skin, 
analogous to that produced by the 
*' points," but more superficial. 

For muscular and cutaneous ex- 
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citation, we are provided with the " hrouase eleotrique." This 
instrument, shown in Fig. 19, consists of a bundle of fine wires, 
or gilt cord, inserted into a handle. 
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Nmnerous ingenious electrodes are made, ia. whicli the 
I current may be interrupted by simple breakage of the circuit 
I by means of a spring in the handle, and others have been 
\ devised where both terminal ends oi" the poles are passed 
I through one handle. Dr. Pitfard, a gentleman who has add- 
I ed to eleetro-therapeutics many new and valuable inventions, 
I first brought an instrument of thia kind to the notice of the 

If] ( 
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profession. Fig. 20 shows the construction of Dr. Piffard'e 
double electrode. Through a handle of ebony, the two wires 
from the battery pass, each terminating in a copper rod, and 
these are capped by sponges. The rods are flexible, and may 
be bent to any degree. Fig. 21 represents an instrument de- 
vised by myself, and used for the past year at the New York 
State Hospital for Diseases of the Nervous System. Through 
a metallic body pass two rods well insulated, and terminating 
in sponge-covered ends. These diverge, and may be made to 
form any angle, and are then retained in position by two little 
binding screws. From the rods, famished with thumb-screws, 
two battery-cords pass to the apparatus. 

These double electrodes are excellent when the object is to 
electrize a small muscle or organ. The hand unoccupied may 
be used for holding the patient. 

It is often desirable to regulate the intensity of the galvanic 
current, and for this purpose an instrument has been devised, 
known as the rheostat. By this arrangement, the resistance of 
the cnrrent can be exactly gauged. This is done by the pas- 
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OALTANIZATION. 



Effects of aalTUDization of the Brain. — Of the Cord. — Galvanization of the Great 
SjmpatlieUa {Centml QalvanizatioD). — Diplegio Contractiona. — Galvanization 
of the PQeumogaatric— Of ttie Ear, Tongue, Eje, eto.— GalTanization of the 
fiectum.^ — or tLe tJruthnt. — GalTuaization of the Nerves and UuBclea. 



Is the consideration of galvanization, we must bear in mind 
tlie rules of electrotonua, and the other phenomena of electro- 
physiology. "We must also consider the effects in health and 
disease, and the different conditions related in a preceding 
chapter, influencing the application of the cnrrent. 

In the exhibition of galvanism, there are two points that it 
ie well to dwell upon. 

If we desire to restore diminished senaibility, we use the 
extra-polar catelectronos;' on the contrary, when we desire to 
Bubdne an excited or over-irritated state, we iiae the extra-polar 
anelectrotonns .' 

A prolonged application to the surface is very apt to pro- 
duce disagreeable skin-effects ; or, if deeper parts are acted 
npon, the nerve may be fairly paralyzed instead of stimulated ; 
judgment must he therefore used in employing this powerful 



GALVANIZATION OF THE BRAIN. 

This may be performed in several different ways. These are : 
1. The application of one pole to the forehead, the other to 
the occiput. 

3. The application of one pole to each temple. 
3. The application of one pole to each mastoid process. 
1 Aaoen^ng onrejil.; : | ' ; ; .'_ ;' JlisoeiKiii/B'CLjrtOTL 
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In tbe galvanization of but one hemkpliere, ve place < 
pole OD the eyebrow, And tLe other to the maetoid process of 
tbe Eame side. 

Ahhaufi recommendfi that, when the patient compIainB of 
frontal pain, falnese, etc., the positive pole should be placed 
there ; bat when the Eensations are reversed, the occipnt beii^ 
tbe painful point, the negative pole should be placed in front, 
and the positive pole on the occiput. It is never well to pasa 
the current for more than three or five minutes at a time, at firsL 

Flashes of light, which are felt when the current is trsoK- 
mitted, will demonstrate a sufBeiont force. We should never 
continue its application when there is vertigo. From ten to 
fifteen cells are all that will be necessary, though in some cases 
I have used even thirty ceUs of the large battery at the New 
York State Hospital for Diseases of the Kervous System.' This 
great tension, however, will sometimes produce alarming sjrmp- 
toiDs — not only vertigo and pain, but even vomiting, convnl- 
sious, and other violent symptomB. 

GALVAKIZATION OF THE CORD. 

This may be performed by the application of one pole to 
each end of the spinal column. The positive pole should be 
placed at the point of disease, if possible. The corrent should 
be inverse if the lesion ia in the upper part of the cord, but 
direct if below. We should not prolong the application of the 
current beyond five minutes. It is unnecessary to use more 
than thirty or forty cells. 

GALVANIZATION OF THE STUPATHETIC. 

The views of Kemak, which at first were so greatly ridi- 
culed, and afterward so well accepted (aa is the case with all 
great discoveries), give us the most concise knowledge in re- 
gard to the galvanization of this nerve. 

Its remarkable therapeutical effects are shown Tipon remote 
organs almost entirely. As I have before stated, the two im- 
portant points that answer to the galvanic stimulus most nota- 
bly are : 

rnn's alits-oell bvU'ry, 
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1. The cervical portion. 

2. Tiie lumbar portion. 

For the accompliBhinent of the first form, the negative pole 
ehould be applied to the superior cervical ganglion iu the auri- 
culo-maxillary fossa, below and behind the angle of the lower 




jaw, while the positive is placed above the manubrium stemi, to 
the internal aide of the stemo-cleido-maBtoid muscle, or to the 
seventh cervical vertebra (Fig. 23). By the latter appHcation, 
we have the upper portion of the cord within the gal- 
vanic circuit ; by the former, the pneumogastric nerve. 
We may galvanize both sympatheticB, if occasion re- 
quires. 

The seance should not last longer than two min- EiMti^de tat 
utes, and no more than twenty cells are to be used. ^™u'*S?Sl 

Galvanization of tlio lower portion of the sympa- ^"^^''• 
thetic can be performed, by applying the poles over the fourth 
Inmbar vertebra. 

This current affords great benefit when there i 
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condition of the nutritive procesBCS, and in tlie treatment of 
aDBsinia, diseaaeB involving the vaeo-motor syBtem of nerves, in 
eeiebra] hjperEemia, and in progressive muscular atrophy. 

Remak and Fieber have both witnessed phenomena &ak 
occurred when the continuous current was used on patients 




suffering with progressive muscular atrophy. Certain contrac- 
tions, reflex in character, were observed, which they denomi- 
nated diplegic. These occurred in muscles in the vicinity of 
ganglia. They are seen in the maxillary fossa the most dis- 
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tinctly. These contractions are chronic in character, and occur 
also in cases of lead-pai'^lysis, Althaus has observed them in 
hysteria as well. 

GALVANIZATION OP THE PNEDMOQASTRIC. 
What I have already said in ray chapter upon electro-physi- 
ology will enable the reader to see why galvanism, when ap- 
plied to this nerve, is efficacious in trophic diseases. The 
anatomical situation of the nerve, and its distribution to the 
organs of digestion, account for this most folly. The negative 
electrode (a small sponge) should be placed at the angle of the 
lower jaw, on the carotid ; the positive pole is to be located 
over the point of origin of the sterno-cleido-mastoid. Althaus 
fixes the time of application at two minutes, 

GALVANIZATION OF THE 0KGAN3 OF SENSE. 
For the electrization of the ear, we make use of the elec- 
trode depicted in Fig. 25. The patient is made to lie on his 
side, with hie head in the 
6ame position, the affected 
ear upward. The electrode 
is then introduced, and the 
meatus filled with water ; 
this electrode is then con- 
nected with the positive pole, 
and the negative pole (usu- 
ally sponge-covered) is placed ' 
immediately behind the ear. 

This is a moat perfect way of bringing the force of 
the cm-rent to bear upon the paralyzed auditory 
nerve. It may be well to place the last electrode 
(the negative pole) over the opening of the Eusta- 
chian tube, or at an external point corresponding to 
the junction of the gustatory nerve with the chorda 
tyrapani. The seanae shoiild not last longer than 
three minutes. In galvanization of the tongue in 
cases of hemiplegia, the electrode shown in Fig. 
26 may be employed. Here the application may 
be continuous for several minutes. It is well to make appli- 
cation to the paralyzed muscles, to preserve their antajjonlsm. 
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When the galvanic current ig applied to the eye, we ma;y 
liave recooree to the convenient httle instrument, Fig. 28. 




Thia Bhould be filled with water and applied over the orbital 
cavity. It has undoubted efficacy wben there is paralysis of 
the muscles concerned in the movemeuts of the eye- 
. ball ; also in ptosis and other affections. When sponge- 
' electrodes are used, they may be applied to the angle 
" of the jaw, and over the supra-orbital nerve. 

6idma/ni2ation of the rectum has been advised for 
muscular atony of that gut. The metallic .electrodes, 
Figa, 29 and 30, insulated to within a few inches of 
their ends, are to be used, and a moistened sponge 
mast be applied against the .ibdominal parietes. 

Galvanization of the urethra has been advocated 
by Mallez and Tripier, who have probably written 
more upon this subject than any other authors. I do not pro- 
pose to dwell upon their results, but will reserve these for an- 
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other chapter. Galvanization of the ure- 
thra hns been advised for spermator- 
rhcea, impotency, and stricture. In the 
treatment of spermatorrhcea, the current 
should be constant, but, in impotency, 




intermittent. Special electrodes are used like 
those employed in some of the uterine operations 
(Fig. 31). 

GALVANIZATION OF THE NERVES AND MUSCLES. ' 

In the use of galvanism for the production of 
therapeutical effects in the nerves and muscles, it 
is well to include the spinal cord in the circuit. 
We may place one electrode over the lumbar, dor- 
sal, or cervical part of the cord, and the other to 
some mnscle or nei-ve easily accessible. When, 
however, the cord is not included, one pole may 
be placed on a superficial nerve or muscle, and the 
other to some peripheral part. The effect is most 
satisfactorily produced when the cord is included. 
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When tlie paralysis is serious, the action then upon the central 
part (the point of nerve-origin) is excited much more vigorously 
than when a distant part is also subjected to a local stimulus. 
Of course, when the lesion is not central, but peripheral, the 
treatment must be directed to the involved part itself. When 
the vaso-motor nerves are the seat of disease, one pole should 
be placed upon the cervical ganglion, and the other to the 
affected parts. 
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Dneheime'a ObscrvSidoDa, — Uetboda of FaroJiiation. — Fsradizalion of the Nervea 
and Unsdes. — Eiectro-An&tomj. — FarudlzOitiDn of tbe Skin. — Of the Tongue, 
Ear, Eje, etc., elc — Of tbe Rectum, Bladder, IiacTni, and Pharjrx — Of the 
Ctems, Gto., etc 

It ie to Duchenne that the credit belongs of having perfect- 
ed the local application of the currents {Pelectricite locaZiae), 
and this mode of treatment is founded on the following obser- 
vationa made by him ; 

1. When two dry electrodes (metallic cylinders connected 
with the instrument by pole-corda, and fiUed with sponge) are 
applied near one another, upon the thick, dry epidermis, the 
current does not penetrate the skin, but passes between them, 
crackling and sparkling, 

2. If one of tbe electrodes be moistened, a superficial sensa- 
tion is felt under the dry one. 

3. If the skin under both be slightly moistened, a stronger 
though still superficial sensation is perceived, 

4. If both sponges and skin are well wetted, there will be 
perceived neither sparks, crackling, nor burning, but instead, 
muacular contrations will be excited, accompanied by various 
forms of pain, according to the depth of the part acted upon. 

Duchenne makes use of two terms in tbe designation of two 
forms of application, and these are, tbe immediate and medi- 
ate electrization of muscles. The first is to be performed by 
applying tbe electrodes over the muscles, and the second by 
passing the current through the nerve-tnmks. The terms 
immediaie and raediate have as synonymes direct and Iti^ 
direct. The electrodes in both cases are to be held closely 
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together, and every miiBcle, or collection of muscles, made to 
contract singly by the moist electrodes. The excitora should 
be placed on the belly of the muscle, if possible, but never on. 
tendons. 

Drs. Kemak ' and Ziemssen ' went still further, and demon- 
strated anatomically and clinically the spots con-esponding to 
the points of entrance of the motor nerves into the lateral bod- 
ies of the moBcles. These gentlemen disagree with Duchenne, 




and msi t thit the muscular contractions m every ease oot 
through d re t stimulation ot the nerve 

For the faradizition of small muscles or nerves, the " p 
de Duchenne" may be used (Fig. 32). 

Muscular conacioitsness depends upon a difference in sensa- 
tion between different muscles. 

The bones are particularly sensitive to the faradic current, 
and the electrodes should not be allowed to rest on the subcn- 
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taneouB points of the body. This is accounted for by the fact 
that the current penetrates to the nerves of the periosteum, 

FARADIZATION OF THE MOTOR NERVES AND MUSCLES. 
The exact knowledge of the anatomical relations of the 
diseased part is of the most vital importance. In the arm the 
stimulus may be applied to the median nerve, on the inner and 
inferior third of the humerus, nest to the brachial artery, and 
to the utnar nerve, in the space between tlie olecranon process 
and the internal condyle. 
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The radial nerve may be iaradized at the junction of the 
two upper with the lower third of the humerus. The musciilo- 
dUanemts may be reached in the axilla. As regards the lower 
extremities, we may faradize the crural' nerve in the groin ont- 
Bide of the femoral artery, and the sciatic either on its origin 
in the pelvis, through the posterior wall of the rectum, or near 
the tuberosity of the ischuim, behind the head of the femur. 

The obturator nerve may be reached near the obturator 
inunen, by placing the electrode vertically to the horizontal 
Tamna of the pubis. The peroneal nerve ia accessible at the 
posterior circumference of the head of the fibula, while the tibi- 
al may be faradized in the middle of the posterior surface of 
the knee-joint. 
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The porUo dura may be acted upon in the external meatus, 

by preBsing a moistened eondnctor to the lower side of this 
eannl. This proceeding is paiufnl, and it is more advisable to 





faradize the nerve after its emergence from the stylo-mastoid 
foramen, between the mastoid process and the condyloid pro- 
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cees of tile lower jaw, Tlie larger branches of the pea a/naervnua 
may he faradized where they emerge from the parotid gland. 

In the supra-clavicular region the directors, placed on the 
ola,viele, act on the brachial plexiis. On top of the supra-cla- 
vicular triangle they are in connection with the external branch 
of the spinal-aetiessaiy ner\'e. The j)hrenio nerve is found on 
the anterior eurface of the scalenus auticus. 

FARADIZATION OF THE SKIN. 

Duchenne has given to us three methods with which to per- 
form faradization upon the skin. These are — 

1. The electric hand. 

3. The electric brush, or whip. 

3. The metallic excitor. 

I have described the electrodes for the two latter methods 
in a previous chapter, and I will not refer to them, except it 
may be to say that the surface of the skin should always be 
dry. In callous or homy parts, such as the soles of the feet and 
palms of the hands, we may find it necessary to slightly dampen 
these places. The dectrio hand may simply be described as the 
hand of the operator, who grasps one of the sponges, and passes 
the nnoccnpied fingers over the surface ; the other pole is applied 
to a remote part. These methods are strongly recommended 
in cases of aniesthesia, neuralgia, and muscular rheumatism. 
The secondary current should be used ; that is, the current in- 
duced in the external coil that surrounds the magnet. The 
strength of the current should he regulated in parts where the 
Bensifaihty is intense, and where the sensor nervous supply is 
great. The face is exquisitely sensitive. Where the skin is 
thin, we find this condition more marked. Faradisation may 
be applied to the auditory meatus in the way alluded to in the 
discussion upon galvanization of the ear, 

Fop the application to the Schneiderian membrane, in caseB 
of loss of sense, a moistened electrode should he put on the 
nape of the neck, and another passed over the whole of thifl 
membrane. 

Faradization of the rectum may be performed with the in- 
Btrument shown in Figs. 29 and 30. All substances should be 
removed therefrom first by an enema, however. 
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Dnchenne'B inBtmmeiit for the application of this cmrent 
(Fig. 36) in paralysis and atony of the bladder, consists of two 
wires insulated by a catheter, and terminating in two blades, 
which may be collapsed till the instrament presents the appear- 
ance of an ordinary catheter. It is better and more practica- 
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ble to introduce an ordinary metallic sound (well insulated) 
into the bladder, and apply a sponge-covered electrode over 
the symphyeis pubis. Keliquet suggests that the bladder be 
filled with water by means of a catheter, and that the current 
should be passed through the column of water in the catheter. 
The application of electricity to the pharynx and larynx 
may be easily performed by the instrument depicted in Fig. 37. 
When we faradize the vocal cords, the laryngoscopic mirror 
must be brought into play. The other pole is connected with 
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a necklet worn about the patient's neck. It is not difficult to 
faradize the lateral adductor muscles of the vocal cords. The 
central adductor may be electrized by placing the conductor on 
the posterior surface of the arytenoid cartilages. External 
faradization of the larynx ' in all cases is a simple procedure. 
The wire brush is used for this, while the remaining electrode 
is placed at the nape of the neck. Mild cnrrents must be em- 
ployed. 

' ' Faradization of the ekln. 
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FARADIZATION OF THE UTERUS. 

TMe important branch of electro-therapeiiticB has received 
s great deal of attention of late, as it well deserves ; tor it is 
impossible to help realizing its virtue in many diseases of this 
organ. 

The patient ebonld lie on her back, and the operator, after 
introducing a speculum, is to put the uterine electrode (A, 
Fig. 38) in connection with the external os, after which an 
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olivG^hflped director (B) is introduced into the rectum, and a 
metallic plate, covered with moistened sponge, is placed over 
the 08 pubis. This latter communicates with B by meauB of a 
■bifurcated conducting wire, with one of the poles of the appa- 




64 CLINICAL ELECTRO-TUERAPEUTICS. 

ratiie, while the other pole is connected with the uterine elec- 
trode (A). In unmarried women, or when in the married the 
engorgement is not combined with displacement, the womb may 
be faradized by simply using the plate over the os pubis, as be- 
fore, and a moistened conductor applied to the lumbar region. 
The application of the current should not exceed five minutes 
at a time (Althaua). Fig. 39 is a " cup-6haped " electrode for 
the uterus, which I consider superior to the electrode advised 



by Althaus. Faradization of the mammie is advised by Pow- 
ell, when the secretion of milk has been stopped. 

I shall speak at length of faradization of the diaphragm in 
a future consideration of electricity as a resuscitative agent in 
euBpended animation. 
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Diagnosis by EleotricLtj, etc. 

For the diagnosis of paralysis and kindred diseases, we have 
an flll-important agent in electricity, and, by the careful study 
of the observations of Dr, Marshall Hall, we can determine to 
a certainty the seat of disease. 

Dr. Hall divides paralysis into two kinds, spinal and cere- 
bral. " Spinal paralysis " ' is not necessarily associated with a 
disease of the cord, but may exist in a muscle or group of mus- 
cles where connection with the cord has been severed, and are 
consequently without nervous supply. There may be a loss of 
voluntary power if the cord is diseased, or there may be simply 
paralysis of the muscle itself. Dr. Hall's terra means, in fine, 
the functional separation of the mnscle or muscles from the 
cord. Cerebral paralysis consists in the fiict that connection 
between the muscle and brain is interrupted. There may be 
a lesion of the cord, but this does not have any direct connec- 
tion with the paralysis. 

A most important consideration in making a diagnosis by 
electricity is that of the qualities alluded to in a previous chap- 
ter, viz., deoPro-muscular contradiility^ and d^ria irritabiliit/. 
The following principles must also be observed in regard to the 
existence of these conditions ; 

1. When a muscle is removed from the iniiucnce of the 
cord by destruction of its nerve, or destructive disease of the 
oord at the origin of the root, it loses its eleatrio irritab^ility very 

> This tenD, as used b; Dr. Hall, aimplf impllea a ruaedonal paraljaia ; AlthauH 
(ules the t«rm " peripheral paraljais." 
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quickly. This condition varies in proportion to the amoonG 
of interference between cord and muscle. 

2. In brain-diseaee itself, there is a diminution or an increase 
in the contractility of the paralyzed muscle to the cun-ent. 

3. In spinal disease, when a part of the cord is divided, the 
electric i/n'itahiUty is diminished in the muscles which have 
their origin helow the cut portion of the cord. If the nerves 
come from a healthy region, irritability is not influenced. 

4. Section of the nerves between the muscle and cord pro- 
duces the same results. Paralyzed muscles respond more slow- 
ly to the same amount of current (same tension) than do those 
that are healthy. This may be demonstrated by the simulta- 
neous application of currents of the same intensity to two limbs 
—the paralyzed one and that which is good. If ten cells will 
cause response in one, and not in the other, we may infer that 
the limb responding has a higher phase of electric irritahtlMy. 
In the London Lancet, April 16 and 23, 1870, pp. 539 and 575, 
Dr. Kussell Reynolds says of this : " To test the true irritability 
of the muscle, you ascertain its readiness of response to a low 
power. K muscle A will act to a current of five cells, and a 
muscle B will act only to a current of ten cells, then muscle A 
is more irritable than muscle B. If the muscles of the right 
arm will act to a current of lower power than those of the left 
arm, then the muscles of the right arm are more irritable 
than those of the left. You must remember the difference of 
strength between the direct and the inverse carreut ; and, in 
testing the irritability of the two arms respectively, be careful 
not to send the current up the one arm and down the other, 
and lose sight of that fact in your interpretation of the ph&- 
nomenon. You often find, when applying a strong current of 
electricity to two limbs, one of which is paralyzed and the other 
healthy, that the muscles of the latter act much more vigor- 
onsly than those of the former. You are not, however, to in- 
fer liom such observation that the muscles so acting are more 
irritable. They are often less irritable than the others, but 
they are stronger, and when you put them into action they set 
more vigorously. In the one case you are testing irritability ; 
in the other yon are testing power. To ascertain, then, the 
irritabihty of a muscle, i, e,, to see how irritable it is, you must 
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reduce the atrengtli of the current you employ, whether faradic 
or galvaTiiC) to tlie lowest point that will produce coDtraetioii. 
With a more powerful current, all that you will show is that 
one muscle is stronger than the other ; for you lose sight of 
the finer differences of irritability in the obvious presence of 
the coarser differences of strength. If we take four or five 
cells of a galvanic battery, and apply the current, made and 
brohen slowly, to a paralyzed muscle, we often find that it will 
respond much more readily than will a healthy muEcle, because 
it ia more ' irritable,' But, if we take thirty or forty cells, or a 
feradization-machine, we often find that the same healthy mus- 
cle will perhaps draw the hand out of the water, while the 
other (the paralyzed muscle) will merely give a little jerk. 
The healthy muscle in this case, though less irritable, ia more 
Btrong." 

Electricity may be used as a test for imaginary or feigned 
disorders. If we find, after careful appheation of the current, 
that there is a difference in the muscles on either side, as in 
hemiplegia, we are justified in believing that the patient is not 
sliamming. In a suspected case, when a strong current is ap- 
plied, it is impossible to resist the electro^muecular contractions 
of healtljy muscles. Going further, we may base our diagnosis 
ipon these rules. 

If the electric contractility of a paralyzed mnscle is mani- 
fested, we may infer that its relationship to the cord ia good, 
and that there is no intermediate severance of connection. 
There may exist brain-disease, interfering with the will, but 
le relationship between that portion of the cord fui-nishing 
lervouB supply and the muscle is perfect. 

If contractility is increased, we may infer the same thing, 
but also that there is increased irritability of the brain or cord, 
probably due to increased vascularity of these organs. 

This state subsides in a few days in the patient, when slight 
intractility may reappear, and, after a little longer, when hy- 
imia occurs, the contraetihty will be vastly increased. Por 
^ibis explanation, I take a case of cerebral haemorrhage. With 
the excess of irritability, there will be either clonic or tonic con- 
tractions, and we should not endeavor to make further efiforta 
at diagnosis, for it will be at great risk to the patient. 
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^, sclerosis, and myelitis, or the pressure of at 
mor, may give a phase of excessive irritability. The lesion, if 
it be in the upper part of the cord, may result in a loss of elec- 
tric contmetihty in the muscles above, but an excess of irrita- 
bility in the mnseles lower down. "With this state there will 
be a condition of reflex irritability, e. g., tickling the solea of 
the feet will incite spasmodic movements. 

In those cases where contractility is diminished, we find 
that there is disease of the brain, which cventuaHy ends in pa- 
ralysis and consequent loss of contractiHty. There may also 
be disease of the cord or the nerve. The impregnation of the 
blood with some poisonous substance, whether narcotic medi- 
cines or some of the metals, will produce a state characterized 
by diminution in muscular irritability. 

After cerebral htemorrhage, when a tumor or softening ex- 
ists, there will be reduced irritability of the muscle, due to 
wasting of the nerve, and atrophy. Electricity in these cases 
improves nutrition, an<l the depressed tone is heightened, but 
the central cause remains, and, when treatment is suspended, 
there is a relapse. 

When there is no response to the current, we may be sure 
the disease has invaded the cord. 

"With true spinal paralysis (actual disease of the cord), we 
shall fiud the same phenomena, with loss of irritability and con- 
tractility in the muscle. General treatment and galvanism will 
remove the cause in time, by reflex irritation of the eentrsl 
parts, through stimulation of the peripheral end of the nerves. 

In certain conditions, such as facial paralysis, we have illus- 
trations of that form of paralysis when the nerve is divided or 
interfered with between the centres of supply and the mnsde 
or muscles. In these very eases there is a diminution or loss 
of electric contractility in proportion to the damage done. 
This loss' of contractility may occur within from a few hours 
to several days after a sudden lesion ; it may come gradually 
when the interruption of voluntary power is tardy. Electricity 
will not restore contractility when communication is effectually 
destroyed, but it will restore muscles that are atrophied. The 
application of the current, and the failure of good results, will 
tell us that the case is incurable, and exactly how much of the 
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jtljBis is due to disease and how much to want of muscular 

There is a loss of electric contractility sometimes which 
follows paralysis of the muscle itself, whether produced by a 
blood-poison, exposures, sudden blasts of wind {cowj} de vent), 
or other local eaunes. Here the paralysis is confined to certain 
muacles or groups of muscles, and hears no relation to special 
trunks. The deltoid, the muscles of one leg or arm, the facial 
muscles, may be paralyzed. "We can here employ the electric 
current to differentiate these local paralyses from those of the 
central form. Different conditions may exist in one region ; 
for instance, the Land will be hyperffisthetic, and the deltoid 
"devoid of contractility, or vice versa. When this paralysis oc- 
curs in a muscle on account of malnatrition, the paralysis will 
be irregalar, and the electric irritability not always present, 
'One peciiliarity in the electric diagnosis of this disease is, that 
■electric imtahility will not respond to a quickly-intermitted 
current ; by the faradic not at all. Galvanism uninterrupted 
produces no contractions; hut, if the current he slowly miGT- 
mpted, it will meet with a response.' In cases of lead-poison- 
ing, facial paralysis fi'om cold, etc., these observations are well 
When muscular irritability is diminished by faradi- 
ration and galvanization, the disease will he difficult to cure. 

Several of the German writers have advised electricity as a 
Muscular coiitrac- 



of detecting death in doubtful c 
tions will indicate that life is not extinct. 

Thia is explained by tlie fact that bIov interruptions 
□ess of tbe muscle. When oontrBCtihty graduallj retiu 
tetrupted gnlviLnisiu may be used. 



diminish the over-senaitive- 
IS, faradism, and dnaUj ii^ 
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The Use of tbe CurrentB. — ModiScation of the Cnrrenta in Special ParalyBeg, fli 
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eis, — Peripheral Paralysis. — Lead-Paralysis. — Hysterical Paraljaia. — InfantBe 
Paralysia. — Traumatic Paralysis. — Facial Paralysis. — Beflei Paralysis. — Faraly- 
aiB (if the Bladder. — Kheumatie Paralysis. — Dyspboiua and Aphonia. — GloflBct. 
labio-pbaryngea! Paralysis. — Progressive Locomotor Ataiy. — FrogrcsaiTe Hub- 
oular Atrophy, etc., etc. 

Electeicity meets its most important indication in this 
class of disease. Its curative action has been so efficient, com- 
plete, and satisfactory, that cases which were formerly given 
ap na hopeless are now very often greatly relieved, if not per- 
manently cured. After reading the last chapter, we can pretty 
nearly discriminate those cases capable of being benefited, and 
we are enabled to understand how to direct our treatment. In 
fact, it is absolutely necessary to make our diagnosis before do- 
ing any thing at all. After having settled upon a dij.gnosiB, 
we are to observe the following rule : It is absolutely injurious 
to use the currents when the central lesion exists, consequently 
we would not think of employing it in recent cerebral hsemor- 
rhage, or paralysis resulting from some acute inflammatory 
condition. These cases are recognized by the gi-eatly-increased 
electric irritability, and the rigidity of the muscular contractions. 

The principles of eleetrotonua must be borne in mind. A 
descending current will be accompanied by a diminution of 
nervous irritability at the positive pole, and an increase at and 



ivefJie negative. These results will be the same, but re- 
versed if the cmrent be changed and raade ascending or inverse, 
and below the irritability will be diminished, while above the 
current will be increased. These phenomena are exaggerated 
if the current be reversed (the polarity changed). With these 
eudden interruptions or reverses of the current, there will be 
greater central effect, the intervals tailing the character of 
shocks, oftentimes very severe. It is unwise to use the inverse 
current near the head, as the causation of central irritation is 
almost inevitable. 

Faradization should be employed in those cases where there 
is an impaired state of electro-muscular contractility. If a cere- 
bral or spinal lesion exists in an acute form, it will do but Uttle 
good. It is therefore indicated more as a secondary means, to 
prevent atrophy, to stimulate the vessels of the paralyzed mus- 
cles, and the small nervous branches in their substance. In 
cases of local paralysis, whether from injury of the nerve or 
not, we can employ it with the hope of good results. In aU 
cases where there is an existing cause, we must remove that cause 
before we can expect success. Ws must also closely examine 
the paralyzed limbs, for the paralysis is not always general ; 
there may be motihty in some mnscles and not in others, con- 
sequently it would be unwise to faradize both the sound and 
paralyzed parts. In certain wasting diseases dependent upon 
atrophy of the muscles, such as progressive muscular atrophy, 
when the muscles respond to the electric stimulns, we have the 
most gratifying results. Dr. 0. Hilton Fagge, assistant physi- 
cian to Guy's Hospital, reports several cases in the PraoH- 
tioner, which certainly show the most hnlliant results attend- 
ing a proper use of this remedy. 

Electro-puncture was advanced by Remak as a means for 
producing the efleets of the electric currents in the deeper 
piiralyzed muscles. It has had efficacy, but I do not advise 
this most painful practice, which entails a vast amount of un- 



CEREBRAL PARALYSIS. 
The occurrence of the effusion ie naually followed by a pe- 
riod of some weeks, when the use of electricity would not only 
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be dangerous, but perhaps fatal. At this time an inverse cnr- 
rent would increase the irritability, and perhaps produce a 
fresh apoplectic attack. When we have convinced ourselves 
that the irritability at the point of effusion has subsided, we 
may begin treatment. In doing this, we are to gauge the elec- 
tric irritability of the muscles (their contractility), and are to 
take into consideration the state of the patient, his age, and 
other influences. If the lesion has been produced by embolism, 
softening, or disease of the brain-substance, we must also be 
guarded in the exhibition of our treatment. "We muat wait for 
absorption to he weU under wai/. A proper use of the direct 
current must be made to hasten this, and a mild faradie current 
locally to prevent the atrophy of muscular tissue till the cere- 
bral mischief is over. 

It is well to observe a proper medium in the time of appli- 
cation, for, if we begin too early, the bad results I have just 
alluded to will follow ; if too long after the hsemorrbage, we 
shall find that the response to stimulation will be weak. In 
muscles long paralyzed, the electric contractility will not re- 
spond to the faradie current, but a rigid and sometimes violent 
contraction will follow the galvanic. Daily seances should be 
made. The faradie current may he used in the following ways : 

1. One pole to some central locality, i. e., the lower part of 
the vertebral column, and the other to some peripheral point. 



2. One pole at 
point of insertion. 



i end of a muscle, and the other at its 



3. Mediate electrization {vide p. 57). 

4. Immediate electrization, 
A galvanic current of moderate ten- 
sion may be directed through the head. 
This treatment, with an auxiliary use of 
strychnia, iron, and phosphorus, will im- 
prove most cases of hemiplegia. Dar- 
ing our treatment, we should test, from 
week to week, the cutaneous sensibility. 
This may be done by an ingenious little 
instrument known as the sestbesiometer. 

Fig. 40 represents that form known as Hammond's testhe- 
Biometer. The approximation of tlie two points will indicate 




the extent of morbid sensibility. Wlieu theso poiuta are 
broogbt together, the patient will diBtiugiiisli both of thorn 
fiimultaneoufily at a certain distance of soparntiyii botwoen tlio 
points. The minimum normal distances at whicli tlie two points 
can be distinguished in diflerent regions of the body ai'o as ful- 
lowa : ' 



Point of the tongue j n line. 

Red surface of lipH 3 liiu'H. 

Dorsitl Burfitce of third Soger li " 

Uetscarpal bone of thumb 4 " 

Pslmofhand 6 " 

HucouB membraDe of bard palat« 6 " 

Dorsal surf&ce of the first Quger 7 " 

UacouB membrane of gums 9 " 

Lower part of forehend 10 " 

Loner port of occiput IS " 

Burk of hand. 14 " 

Keck under the lower jaw 10 " 

;r the pntella Ill " 



n 



Skino 
Skino' 



r the Bi 
r the Bt 



Skin over the lumliBr region M 

Middle of the arm 80 

Middle of the thigh 80 



In disease, the distances wUl be greater or less, 
according to the hyperesthesia or ansesthesia. 

The thermometer should also be nsed. Dr. Se- 
grun'e improved thermometers, with broad baaos, 
are excellent instnimente, and with two of them J^^^ 
placed simultaneously on the skin, we can compare ^^^^^ 
the difference in temperature in two parts of the 
body — the paralyzed and the non-paralyzed. ^'t ^ ' I "^ 

Tlie moscular power should be tested also, and 
tiuB may be done by the dynamometer. Thin instmment muni 
be gneped in the hand, and otie slow and forcible attempt at 
sqneerang the two flat borders of the ellipse should be made ; 
the ends a and i will be expanded, and the tranevenHi diameter 
diminitbed. With tliis movement a toothed arm rerolrei ut 
indirstor, which regieters the extent of the comprewion. Tbe 
jdstiTe scale indicates tbe miiscalar power of the band. This 
H «f Ac Mtrnw fljMM," Ba^kMf, VI erg. 
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inBtriiinent is ingeniously constructed to register the force « 
erted after the effort is made. It was invented by M. Mathieu 
of Paris, and first introduced into tluB country by Dr. Wm. A. 
Hammond. 




The prognosis of caseB treated in the maimer I have de- 
scribed, is exceedingly fevorable ; in fact, it is impossible to 
thoroDghJy and quickly restore a paralyzed limb without elec- 
tricity. The existence of softening makes the prognosis inva- 
riably bad, the relief afforded being only temporary. If the 
patient's condition he euch that there is a gradual breaking 
down, I doubt if electricity or any other mode of treatment 
will do any good. When the paralysis is so complete as t^a in- 
volve the sphincter ani and the muscular fibres of the bladder, 
improvement is nnappreciable.' 

I. Rigkt Hemiplegia, the Reeult of Thromhoeie^ with Ataxic 
Aphasia. — ^W. W., aged thirty-one. In March, 1868, first no- 
ticed the symptoms of formication ; numbness and feelings of 

' Dr. Emil Fliess, of Berlin, relates lim results of the treatmeat of ei^ly-fiTO 
CMea of bemiplegia vM\ the conatant current. The patients wero of all >ge«, taA 
the disease woa of moat varioua origiu in diflcrent cases. Two methods were eot- 
plojed : I. GalTBuizBtioii of the sympathetic, b; placing one pole on the cerviiMl 
gympatheHc of each side, or else one pole on one sjinpathetic and the other on the 
spine or tya the course of t. cerebro-spinal nerve or on some indifferent spot. S. Ceik- 
tnd galraniiation ; a current being passed either from front lo back of the bniii,or 
along the spinal cord or centripetal, two points of a ncrre-tronk b^g included b 
the cireuit. Of siity-four cases treated by the first plan, five were cored, and nilw 
were much improved ; of Gfty patients treated by the second netbod, two wese 
cured, and seven much impro»ed. Seven patients were also cared by the coabinad 
uae of both methods. Only a slight improvement, or oone at all, was noted in the 
rest of the cases ; in one, the treatment did \ana.—{Qitoltd bg Beard and EoctwiO, 
p-m.) 
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heat and eold in the right side. In two weeVa these symptoms 

advanced till they reached the ehoalder ; there was no loss of 
consciousness. On the 11th of May, the patient lost the power 
of speech, and did not regain it at all till foor months after- 
ward, when he was able to enunciate, in a very indistinct man- 
ner, a few words, 

The patient was admitted to the out-door department of the 
Kew York State Hospital for Diseases of the Nervous System, 
August 22, 1870, and came under the observation of Dr. T. M. 
B. Cross, who afterward treated him. His condition was this : 
" There was hemiplegia of the right side of the body, includ- 
ing the arm and the leg, but the face was unaffected. There 
was no strabismus nor facial paralysis. The pupils were very 
much contracted. The tongue did not deviate to either side. 
Every sense was unimpaired, except tactile sensibility. His 
intellect was as clear as ever ; no loss of the memory of words, 
no impairment of the motor power of the tongue, but simply 
a defect in the faculty of coordination of the muscles used 
in the act of speaking. The patient found more difSculty in 
pronouncing labials and Unguals than gutturals. There was 
much atrophy of the muscles of the right side of the body, but 
the process of degeneration was more advanced in the arm. 
■ Mnscular power in the arm appeared to be nearly abolished. 
He could not hend the arm on the forearm, nor raise the arm 
by meaus of the deltoid. The dynamometer indicated but 
very feeble power of the right hand. Tactile sensibility, elec- 
tro-muscular sensibility, and eontractiUty, together with tem- 
perature, were markedly diminished in the right arm, while 
sensibility to pain was normal. 

" Patient had but little power in the thigh, could hardly walk, 
and when he did so it was with a shuffling gait. Heart-sounds 
natural ; urine normal. Tlie thermometer detected difference 
in temperature. The patient coiild not whistle, and in talking 
he had a peculiar hesitating, stammering manner. 

" The treatment consisted in the administration of hypodei^ 
i tnic injections of strychnia, and the faradic and galvanic cur- 
rents. The former was applied three times a week to the leg 
m, and to the tongue and lips ; the latter to the head, as 
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baa been directed by Dr. Hammond. With tliia treatment 
small doses of phoepborus were given. 

"Noomiber 15(A. — Tbe ease has sbown tbe mo3t marked 
improvement. The patient can articalate words containing 
many labials and dentals. The rauscles of the right upper ex- 
tremity have increased in strength ; he can flex his forearm on 
the arm, raise the arm at a right angle to the body above his 
head, and keep it there voluntarily. He walks with greater 
ease, and lifts the toe off the ground. All the muscles respond 
to tbe weak faradie current. Sensibility is gradually return- 
ing, while the temperature and nutrition of the limbs are con- 
stantly increasing. The patient baa so far recovered that he 
intends to make an attempt to earn his livelihood by engag- 
ing in some light busineBS which only requires moderate ao- 
tivity." 

II, Sight Hemiplegia — Cure. — 0. B., aged fifty-two, butler, 
came under my charge October 2, 1872. He had been deprived 
of conscioasness and power of motion a year before, by a cere- 
bral hemorrhage, and, after resuming the duties of his avoca- 
tion some months afterward, continued well till three moatha 
ago, when a second attack prostrated him ; but, throngli the 
good treatment he received at Bellevue Hospital, be partially 
recovered the power of locomotion. When he came to me for 
treatment, there was complete hemiplegia of the left side. 
There waa no peculiarity in his gait, beyond a very slight 
dragging. The arm was slightly atrophied, and the amount 
of power exerted by a forcible' grasp of the dynamometer was 
indicated by 15° of the lesser circle. He could not button his 
clothes, nor lift his arm above hie head. There was no diffi- 
culty in speech, except it might be embarrassment in speaking 
the words containing the letters 5 and p, when the labial mti»- 
cles were required. Electric irritabihty in the arm was slightly 
exaggerated. After giving him a simple prescription for his 
constipation, I dismissed him. In three weeks afterward he 
returned in very much the same condition. I then systemati- 
cally applied the galvanic current to the head, and the faradie 
to the limbs. The improvement was marked and immediate. 
The muscles lost their atrophic state, and became fii-mer and 
larger. The patient waa able to perform many actions with his 
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hands not possible before tliis treatment. Faradization to the 
lips and cheeks has effectuallj overcome the fiteial paralysis, 
and he now speaks distinctly. 

Novemher 20(A. — He is still under treatment, but improv- 
ing rapidly. 

III. Cerebral Softfffdng — Right Hemiplegia. — H, "Walker, 
aged sixty-two, Germany, canal-boat captain, presented himself 
in December with a well-marked right hemiplegia. He had 
been injured some time before while on the deck of his canal- 
boat, and then hit upon the head. He was senseless for some 
days, but recovered, with severe cerebral disturbance, which, 
from his wife's statement, must have been inflammation of the 
cerebral substance. Ho left his bed after some weeks, with per- 
sistent pain in the head, trembling, and a heavy feeling of the 
lower limbs. His memory and other mental faculties became 
obscured, and there was an uneasy expression of the eyes. 
About a year after the receipt of his original injury, while 
working one day in the sun, he had an apoplectic attack. Af- 
ter remaining in ted some time, muscular power and cutane- 
ous sensibility slowly came hack. He was able to walk with 
difSculty ; his speech was thick and indistinct, partaking of the 
stammering which occurs with softening sometimes. The mus- 
clea of both the leg and arm were greatly atrophied, and I de- 
termined to use faradism. The constant use of the very mild 
current for several weeks brought back, to some degree, the 
original contour of the paralyzed muscles. He waa able to 
progress with a cane, but his speech remained imperfect. Dur- 
ing the treatment, he had repeated premonitory signs of a new 
attack, and I was surprised by this state of affairs. Faradisra 
■was resorted to, to prevent atrophy, but its good effects are 
only temporary, as there is still softening. 

lY. liighi HemipUgia — -Cure. — "B.W.,' a gentleman, aged 
sixty-eight, of gouty constitution, first came under my care in 
June, 1866. He was then suffering a good deal from gravel, 
and excess of uric acid in the imne, and digestion and assimila- 
tion had been imperfect for five or sis years. In December, 
1866, while dressing for dinner, he had an apoplectic seizure, 
accompanied with loss of consciousnesa and paralysis of the 
I Althaus'B " Ucdicd kleclrlcU;," p, 460. 
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left aide of the tody. For a week he was in a very precarioDB 
condition, and I believe liis life was only eaved by large doses 
of ammonia and cbloric etber, which I ordered to be given at 
short intervals. He gi'adually, however, recovered hiB con- 
scionsuess and intelleet ; the face resumed its normal appear- 
ance, and the muaclee of the arm also improved. Four months 
after the attack, he was in the foUowing condition : His mem- 
ory and speech were unaffected, and there were no diEtressing 
sensations in the head. The skin of the left arm and leg was 
cold and flabby, and the puke weaker in the left than in the 
right side. There was a feeling of numbness, and a certain de- 
gree of anffisthesia, in the left arm and leg. The muscles were 
relaxed and somewhat wasted, especially the extensors, but 
there was no rigidity either in the upper or in the lower ex- 
tremity. Feeding, dressing, and all other movements of the 
arm and hand were extremely difficult, although with a great 
amount of exertion they could be performed. The patient 
could walk comfortably for half a mile, but then began to feel 
fatigued, and was obliged to rest. From ^hese symptoms I 
concluded that the clot which had been formed in the right 
corpus striatum and thalamus opticus, and whicli had produced 
the paralysis, had, to a great extent, been absorbed. If, there- 
fore, the original injury had been repaired, the seat of the pa- 
ralysis was now not so much In the brain as in the motor 
nerves and nauscles, which had been weakened by their long 
disuse. Faradization was therefore now resorted to, with the 
result that, after sixteen applications, the bulk of the muscles 
was increased, the circulation in the limbs was properly rees- 
tablished, and the patient had almost entirely recovered his 
motive power." 

BFDTAL FABALTBIS. 

If the paralysis be due to actual disease of the cord itself, 
I do not believe that electricity will be of any avail, except, 
as I have before said, we treat the bad effects that follow such 
disease, e. g., atrophy. With these severe cases, there is more 
paralysis of sensation than with other varieties of disease where 
there is no lesion of the cord. A tumor in the substance of the 
cord is a formidable obatructien to success. Cases due to mye- 
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litis are good ones, as are those following or occurring with 
spinal anipmia. Kecent cases, and yoimg subjects, are cured 
in the shortest time, and galvaaism lias sncceeded better tha,n 
faradism. 

Penriphstdl Paralysis. — In the form of paralysis due to 
lead-poisoning, traumatic injury of the nerve, etc., etc., I have 
been moat agreeably impressed with the efficacy of the fiiradic 
current combined with galvanism. Lead-poisoning is also treat- 
ed by the electro-chemical bath. In this disease it is difficult 
at first to obtain response to the iaradic current. It is only 
when the faradie current is slowly interrupted that electro-muB- 
cnlar contractility is shown ; afterward, when the heightened 
excitability is diminished, it is well to follow up with the fara- 
die current. "With these facts in view, it will seem evident 
that the current should be the direct, i. e., with the coarse of 
the nerve-current. Faradization and galvanization of special 
parts affected, must also be made. 

" The prognosis of lead-paralysis is always good, provided 
the muscles can be made to respond at all to the induced cur- 
rent ; and it is stiH favorable, though more time must be al- 
lowed, if they will respond only to the primary current. But, 
if no response can be evoked by as powerful a galvanic current 
aa it is safe to apply, then it is well to give up the case." 

The following table, based upon the researches of Dr. Ham- 
mond, will enable the reader to estimate the length of time re- 
qioired in an average number of favorable cases taken from that 
gentleman's case-book : ' 
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Judging from this, the eases that recover the soonest are 
those that respond at once to the faradie current ; and those 
' Clinicil lecture, Bellevue HoHpital Medical College, Reported in the Piycha- 
Itjjfieal Journal, Jaae, 1S71. 



that respond only to the galyanie current at first, take neaj-ly 
twice the time. 

Paralysis from Zead-Poi3<ming.'—"M.. C, aged thirty-two 
years, single, born in Ireland, a painter by occupation. He 
has been moderately temperate in his habits, and has always 
enjoyed very good health until 1863, when he was suddenly 
seized with a very severe attack of colic, which was preceded 
by great constipation of the bowels and loss of appetite- 
There soon succeeded nausea and vomiting of bile, accom- 
panied by an acute lancinating pain ia the epigastric region, 
which was so severe that the patient was obliged to lie flat on 
the floor, and press his abdomen strongly against that surface 
in order to obtain temporary relief. 

" These symptoms continued off and on for a period of 
about two weeks, gradually diminishing in severity, however, 
especially after an evacuation from the rectum, which was only 
obtained with the greatest difficulty. His right leg at tliis time 
became cedematous. In the coui'ss of two months ho resumed 
his usual avocation, that of a painter, but was not aware, at 
this time, that his sickucss had been caused by the action of 
lead. During the year 1867 his bowels again became very cos- 
tive, and his stools, which consisted of only a few lumps of dry, 
hardened faaces, were attended with much straining. Soon 
there followed a second attack much more severe than the 
first, which was characterized by nearly similar symptoms, 
only there was superadded great tenderness over the kidneys, 
which were so sensitive that the least pressure caused him the 
most intense agony. The urine was very scanty and high- 
colored, and there was a well-marked blue discoloration of the 
gums. 

" In a few months, having somewhat recovered, he went to 
work again at his former occupation, which he pursued uninter- 
ruptedly until the 25th of December, 1869, when, after having 
passed a very uncomfortable day, his former symptoms returned 
with increased violence, while the paroxysms of colic came on 
at much shorter intervals than they had done in the preceding 
seizures ; in fact, instead of intermissions as formerly, there 
we're only remissions of the intestinal spasm. For the first 

' Reported in the Ptuchatogical Journal, January, I87i, by Dr. Crasa. 



le had pain in the feet and the inside of his thighs. The 
urine was more scanty and higher colored, and tlie bowels more 
constipated than hefore. 

" In three weeks he again began to work, and had no more 
trouble, except constipation of the bowels, and weakness in 
both his upper and lower extremities, until July, 1870, when 
he lost his appetite, and felt very weary and exhausted after 
any small amount of exertion, lie was very restless, and could 
not sleep at night, and this inability to sleep was a sequela of 
all tlie other seizures. Now came great tremor of the right 
hand and arm, which was soon followed by tremor in the left. 
In August, 1870, he liad his fourth and last attack, which was 
the most severe of all, and lasted about two weeks. This time 
he vomited blood, had acute pains in the soles of the feet, and 
cramps in the right hand. 

" On recovering from the immediate effects of the colic, he 
found that he was unable to use his arm or hand at all, and 
that he had lost power in his legs also. Soon after this he was 
admitted to the Charity Hospital, where he remained for a fort- 
night, and during his residence in that institution he became 
delirious, and continued so for about eighteen hours. 

"Ho came to the outdoor department of the New York 
Btate Hospital for Diseases of the Nervous System, September 
12, 1870, when his condition was as follows : 

" There was the characteristic drooping of both wrists, 
which was very extreme in degree. The paralysis of the supi- 
nator and extensor muscles of both upper extremities was ex- 
ceedingly well marked ; the flexors were also involved, only to 
B much more limited extent. The paralysis was more consid- 
erable in the right forearm and hand than in the left. There 
was much atrophy of all the muscles of these parts, and 
thia was very conspicuous in the abductors and adductors of 
ithe thumbs. The patient was so very weak in his lower ex- 
tremitiesj that he was unable to arise from the sitting posture 
without assistance, and as he walked be tottered at every step. 
Tet, he did not drag the toe of either foot, nor swing his legs, 
as do those suffering from hemiplegia. The blue line was very 
ilainly seen around the edge of the gums of the upper and 
lower jaws. On testing the amount of muscular power in the 
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riglit hand by means of the dynamometer, he was able to torn 
the indicator only lll°, while with the left he could aceompliBh 
somewhab more. The tactile seuBihility, sensibility to the elec- 
tric current, and to pain, were very greatly diminished. The 
temperature was also diminished ; muscular contractility waa 
so miieh impaired that a powerful induced current had not the 
slightest etfect in causing contractions, and, even when the pri- 
mary galvanic current (sixty cells and very strong) was used, 
the muscles responded very feebly, if we except, perhapsj the 
flexors, so almost completely had their irritability been de- 
stroyed. The bowels were regular, the urine was normal, and, 
although no chemical analysis for lead was made, undoubtedly 
it would have been found. 

" The appearance of the patient was ansemic, cachectic, and 
depressed ; the breath was very offensive ; the retinte were ante- 
mie ; the lungs were healthy, and so was the heart, excepting 
an inorganic murmur at its base." 

The treatment in this case has consisted of the internal ad- 
ministration of the iodide of potassium, commencing with ten- 
grain doses three times a day, and the daily application of the 
primary galvanic current to the paralyzed muBcles, with a hypo- 
dermic injection of the thirty-second of a grain of the sulphate 
of strychnia every day. 

September 11th. — The iodide was increased to fifteen graiaa 
three times a day. 

September 2itk. — Slight fibrillary contractions in the right 
arm were produced to-day for the first time, by means of the 
faradic ciu:rent. 

October Isi. — The iodide of potassium was increased to 
twenty grains three times a day. 

October 5th. — The induced current had just commenced to 
cause slight contractions in the left forearm. 

JVovemier loiA.— Faradization of the left forearm produced 
good contractions in the extensor corpi radialis and uluarioB 
muscles. The blue lino having disappeared, the iodide of po- 
tassium was discontinued, and a tonic substituted. 

Bovtemher 23d. — The muscles of both arms respond feebly 
"to the induced current, yet by means of it the hands can now 
be extended nearly on a level with the forearms. The right 



I 



p 



,s improved the most. Sensibility tij touch and to elec- 
ity has much improved. His bowels are regulai', he sleeps 
I, and Lis appetite is good. The power in both hands has 
much increased, and he is able to work every day, although he 
is Btill under treatment. 

January 1, 1871.— The patient Laa almost entirely recov- 
ered. 

Jlyaterical Paralysis. — ^In young girls capable of great emo- 
tional excitement, or disturbance, we sometimes meet with this 
disorder. It is not confined to any special part, but may attack 
one leg or arm, or only one or two muscles of the body. It 
nsnally takes, however, the form of paraplegia. This species 
of paralysis is purely functional, and the victim may recover 
without any treatment at all, or it may he a long, distressing 
malady, suddenly ending in an unaccountable manner. It is 
often associated with globus hystericus, and other disorders of 
like nature. We should use the dry metallic excitor, or the 
hnish, to the muscles themselves, and apply galvanism to the 
fipine. Dr, Swain has reported a case in the PractiUoner, 
•which is as follows : 

"Iced Paraplegia in a Patient suffering with EjpiUj}- 
tio Mania. — E. S,, a girl of sixteen years of age, suffering from 
epileptic mania, and never having menstruated, was admitted 
into the Ei-ookwood AsyluUt in October, 1869, being unable to 
use either of her legs, and having in consequence to be carried 
into the ward on her arrival. Medicine was given to her to 
open her bowels, and, as she was very restless, a single dose of 
twenty minims of the liquor opii was administered : this pro- 
duced sleep. She was anfemic, and generally weakly in ap- 
pearance. She was both wet and dirty in her pei-aonal habits, 
but whether this was due to the same cause as the paralysis, or 
to her mental disease, it is not possible to say. A few days 
after her admission, the use of the electro-magnetic machine 
was commenced, and was persevered in daily until her entire 
recovery. It was iirst tried by her taking hold of the handles ; 
this produced no effect. The handles were then placed to her 
feet, but for about six days she did not feel any current at all. 
At the end of that time, however, she experienced a tingling 
eensation ; the machine was used alternately to the feet, hips, ■ 
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and knees. About tlie end of December, she wrs ensbled to 
crawl about, and employ liereelf a little in cleaning tlie floors 
of the infirmary in which she was placed. She gradnally im- 
proved, and dnring the second week in March she had her first 
eatamenial period. In the beginning of April she suddenly- 
discarded her crateheB, which she had used for two or three 
months ; and, at a hall given to the patients in the following 
weelt, danced several times, appearing to have quite recovered 
both sensation and motion. It is needless to say she was mnch 
tired after dancing. The epilepsy continued, with occasional 
attacks of excitement, until December, when she was dlscJiarged 
as recovered. She has since been a patient in the asylum, suf- 
fering from the same form of mental disease, but having exhib- 
ited no recurrence of loss of power over her limbs. 

" It would appear that recovery was not, in this case, due to 
the appearance of the catamenia, as before that period there 
had been gradual improvement ; and the actual ability to use 
the legs properly did not occur until three weeks after the 
menstrual period ; therefore, one is led to think that the elec- 
tro-magnetism must have exerted a decidedly beneficial effect. 
The dirty habits continued only a short time after a certain 
amount of sensation had returned to the limbs." 

InfantiZe Paralysis. — Infantile paralysis has a number of 
causes, consequently it is not always idiopathic. It may be 
due to injury, to reflex excitability, or rheumatism. This pa- 
ralysis may be partial, or it may assume a general character. 
It appears also as an incomplete hemiplegia or paraplegia. 
As in adults, some eases terminate in deformity. 

Probably no disease tries the patience of the physician ae 
does this ; the cure is often tardy or incomplete, in spite of the 
fact that muscular nutrition is so marked in the child. It is 
often months before any result is obtained. 

Most of the cases that are brought for treatment are due to 
reflex causes ; for example, asearides or dentition. These are 
the best subjects for electro-medication. 

Cases of paralysis of the deltoid, rhomboidii, and trapezii, 
muscles are hopeful ones for treatment. In this condition the 
relative position of the scapula with the thoracic walls and 
spines of the vertebriB is changed. The scapula can be kept 
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lace by exertion of the will, but falls back to its malpoKl- 
tion unmediately afterward. 

Faradization of tlie muaele for a long time was opposeii, 
both on accoiiiit of the youth of the patients, and tho fact that 
the severe shock upon the nervous system was apt to be fol- 
lowed by coDvulsions. Dnchenne insisted that, with proper 
care, the use of moist conductors, and the abolishment of the 
old severe system of dry conductors and metallic excitors, these 
cases could be treated safely. The induced currents are those 
that are to be employed (the primary and aocondary). The 
instiTiment should be capable of producing slow interruptions. 
The secondary current produces deeper contractions than thu 
primary. 

Emanuel Klopsch,' dlreoteur de r Institute d -Breslau, made 
a very favorable prognosis for the electro-therapeutics of idio- 
pathic paralysis of children by the following case : The patient 
was a girl, nine years of age, who had been paralyzed in both 
legs nine montha before the application of electricity ; the cause 
being, as M. Klopsch believed, a serous eifusion in the spina! 
canal. This author, by faradization of the para^zed extremi- 
ties, efl'ected a restoration of the sensibility in fifteen days. It 
is to be remarked that localized faradization was used inter- 
mittently and alternately with electric foot-baths, douches, and 
gymnastic exercises. After four weeks, the patient could stand, 
snd in thirty-four days she began to walk, without crutches or 
the aid of a stick. Finally, at the end of two and a half months, 
she walked alone. 

The same author reports the following cases ; Wally Kreu- 
eel, aged twelve years, had a fall on a stone step, Uy degrees, 
paralysis supervened, with atrophy of the left leg ; the patient 
dragged this leg, which was drawn up ; the left half of the pel- 
vis was depressed one and a half centimetre ; the circumfer- 
ence of the thigh and of the leg was shortened to the same ex- 
tent, besides which she suffered pain the whole length of the 
sciatic nerve. Faradization of the muscle supplied by this nerve, 
and the direction of the current of the electric footr-bath towai-d 
the trunk of the same nerve, both accompanied with gymnas- 
tics, accomplished a complete cure at the end of eight weeks. 
' UlUberger'a Prize Essay. 
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The paralysis disappeared, together with the atri 
functional derangement ceased, as well as the pains. 

" A girl, four years of age, had been, at the end of eight 
months, suddenly, without any known cause, after a slight in- 
dispositiou, deprived of power in the left leg. Ten months 
after, the limb lost all power of motion. The thild could not 
Btsnd upright. The leg was visibly emaciated, but on meaeiire- 
nient no notable difference was perceptible in its length. Elec- 
ti'ization of the leg woiild not produce any motion of the foot, 
but would feebly flex the leg on the thigh. Faradization for 
some weeks restored motion at the knee-joint, and the power 
of flexing the thigh upon the pelvis. The results of ulterior 
treatment have been most satisfactory : the child has greatly 
improved ; she walks with ease, and we are led to hope that, 
by perseveiing, the limbs will regain their noi-mal proportions, 
and the flexor muscles of the left foot their antagonistic tonic 
force and voluntary movement." 

OaseTeported by Dr. Rudolphe Wecke, of St. Petersburg: 
" A land-owner's son, aged flve years, of scrofulous cachexia, 
was paralyzed, on the right side, three months after a stroke 
of nervous apoplexy. The arm and leg suffered an arrest of 
development, particularly the foot, which was always cold. 
' The patient could walk, but very slowly, and always dragged 
the affected side. If he wished to advance more quickly, he 
would take two steps with the left foot. He presented a pale, 
weak face and form ; he was taciturn and timid^ and cried easi- 
ly. "Weeke attended him for a year and six months, at the 
end of which he was radically cured." ' 

Traumatio Pceralysia. — This paralysis, which follows sur- 
gical operations or accidents, when a nerve has been divided or 
compressed by tumors or effusion, etc., is very often met with. 
The extent of the paralysis is always proportionate to the in- 
jury. This can be determined by the rules laid down in a for- 
mer chapter upon electric diagnosis- 
It is hard to expect that any very remarkable results will 
follow our treatment in these cases. When the reparative pro- 
cess is complete, or nearly so, the muscle, or set of muscles, 

' The author's translation of tOlsbcrger's Prize Esaay, Amerieati Journal of Q&> 
«Wr!fi, A"giiEl and Uuy, 1S73. 
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legin to come under the influence of the current. In the 
ease of a syphilitic or gouty effusioE, the catalytic effect of the 
galvanic current will Bometimes remove such an effusion and 
reestablish conductivity of the vesselB. Faradization at the 
time, when the nerve is restored (before the will can be brought 
to influence the muscular contraction), will prevent atropliy. 

Special Paralyses. — la ptosis following paralysis of the mo- 
tor oGuli, it is difficult to give great benefit, as it is ahnost im- 
possible to reach this nerve. In the mean time, we must direct 
our treatment to the eye in a general manner, by the local 
iain eUatrique,^ etc. There are several forms of paralysis of the 
mnscles of the eye, that are nearly all due to specitic tumors in 
the brain, or to rheumatic exudations, but sometimes come from 
over-exertion of this organ. 

When these conditionB are associated with facial paralysis, 
I have found that faradization of the seventh nerve would re- 
move them. Eenedikt holds out galvanization as the best ibrm 
of electrization, in the treatment of these affections. He applies 
the positive pole to the forehead, and draws the negative one 
over the eyelid. He insists that the application should be 
short and feeble. Althaue recommends faradization. 

Case of Traumatic Paralysis.^ — " L., forty-three years old, 
dislocated his left humems by falling on his left shoulder. He 
had pain in the shoulder, and found it impossible to use his 
arm, and that felt cold. The dislocation was found to he eub- 
eoracoid, and, after eight days, it was reduced. The pain 
ceased, but the paralysis continued. In the palm of the hand 
there was, after three weeks, considerable scaling of the epi- 
dermis. Pressure on the shoulder was not painful, but a stmng 
grasp of the triceps and of the muscles of the forearm was un- 
pleasant. Occasionally, there was a sense of formication from 
the middle of the arm down the extensor side of the forearm 
to the ends of the fingers. The left arm could be raised in a 
straight Ime forward about half a foot, but could not be car- 
ried backward nor across tlie breast. The forearm could not 
be bent on the arm, only the supinator longiis was rendered 
tense. Extension was impossible ; supination was slight. The 



' Described in llie chapt^ on electrodes. 
• BqiorlGd by M. BerohBrdl, 
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hand could be raised somewhat. Abduction and adduction 
the hand, flexion and extension of the fingers, were impossible. 
The prick of a needle was felt to the upper border of, the lower 
third of the arm on both sides equally. In the lower third of 
the left arm, in the elbow-joint, and the upper part of the fore- 
arm, the skin ia more sensitive on the right than the left. In 
the rest of the forearm, in the hand and fingers, the sensation 
is a little less on the leil than right, but nearly equal. The 
muscles of the arm and forearm, of the hand aud finger, as well 
as the deltoid, showed only the slightest reaction to the induc- 
tion-current. Likewise, the use of a very strong galvanic cur- 
rent either to nerve or muscie, by opening or closing, failed to 
produce contraction. 

" From the 5th of January, every other day the patient waa 
treated with a strong galvanic current, the anode and the car 
thode being placed on the paralyzed muscles. After four 
weeks he could raise the arm forty degrees, also some distance 
backward, so as to touch the right shoulder with the left hand. 
Also, he could bend the forearm on the arm, and had some 
motion in the hand and fingers. After eight weeks more, mo- 
tion was nearly restored." 

II. " F.,' sixty years old, fell on the left shoulder. There 
waa found sub-eoracoid dislocation five days later. There wsa 
no power to move the arm at the shoulder, and only slight 
power over the forearm and hand. Niinibness, with pricking, 
was felt in Uie forearm and hand. There was but little im- 
provement under the galvanic treatment." 

Facial Paralysis. — This disease, which may be produced 
by exposure, exudation, or pressure of the seventh cranial nerve 
in some bony canal by the product of inflammation, has its seat 
usually in the Fallopian canal. A syphilitic tumor in the eer«- 
bral substance may also make this pressure. In tliis case our 
treatment must be specific, 

I have had very good results from the combined use of thfe 
two currents, using galvanism for the nerve, and applying it 
to the nerve itself, and to the chorda, tympani, for the deafness 
that usually accompanies the disease, and the latter (faradiza- 
tion) to the miiscles of the face. We may use it, as recom- 

' Case of M. Bernhardt (Berliner Etimuhe WochaiKhrifl, "i 
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mended in a previous chapter, one pole behind the angle of the 
jaw, and the other to tlie paralyzed muscle. When facial pa- 
ralysis oepurs with hemiplegia or locomotor ataxia, it is not 
wise to employ this treatment, unless the lesion is ancient. In 
fecial paralysis from injury, galvanization is a better remedy 
than faradization. The Ibllowing ease is one in which this 
form of treatment was successful : 

Wm. O. Ingraliam, aged thirty, United States, boatman. 
Previous history : He has never been seriously ill, but ten 
years ago he had a chancre, followed by marked secoudary 
symptoms. The only other ailment was a severe attack of 
rheumatism, occurring three years ago. This was undoubtedly 
a tertiary symptom. 

His present difficulty began three months ago. At night 
he was disturbed by intense cephalic pains, dizziness, and dis- 
ordered vision. Por several days the pains were steady and 
most violent under either temple ; he was also annoyed by 
poet-aural pains. He then found that his hearing was becom- 
ing leas acute, till the lesion finally occurred. This took place 
toward the latter part of July, ISIf*. 

He awoke in the morning, and felt a pain in the head, at- 
tended by swelling and puffiness of the face. His attention was 
(Called by several of his associates to the "crookedness of his 
fece." He looked in the ghiss, and saw the drooping of the 
left side of the face, with complete paralysis of the muscles at 
the comer of the mouth ; then followed total loss of hearing. 
He could not appreciate the loudest noises when the sound ear 
was closed. The paralysis increased every day. A few days af- 
r this, the eyelid drooped, and he found it impossible to open 
completely shut the eye. It became congested and irritated, 
ihnd he experienced a burning sensation, with photophobia. 

His condition grew gradually worse, till he was compelled 
to leave hie employment, and seek medical aid. He never had 
had otorrhcea or ear-affections of any kind, nor had been par- 
alyzed. His habits were good, and his hereditary history fe- 
Torable. 

When he applied to me, I found paralysis of the entire 

enth nerve, motor geularins, and disturbance of the sympa- 
iSietie of the eye. There was no antagonistic force of the op- 
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bicularia oris, levator latii BuperioriB et alseque nasi 
muscles. He could liardlj insert the finger in the moath with- 
out pulling down the jaw with the other hand. He experienced 
a difficulty in mastication and deglutition, from involvement <rf 
the left Bide of the tongue, which, when protruded, iDcliued to 
the right side ; with this there was indistinct articidation, and 
I was led to infer paralysis of the lingualis muscle. 

From the patient's previous history I was led to suppose 
that syphilis was the primary cause of the trouble, and, irom 
the depth of the lesion, that the seventh nerve was paralyzed 
at a, point above its division. 

From the Bpeeifie features of his case I deemed tlie iodide 
of potassium to be the best remedy, and he was therefore put 
upon grs. V, thrice daily. Hypodermic injections of strychnia 
and morphia {-^ of a grain of the former to ^ of the latter) 
did much good in relieving the severe cephalalgia. Localized 
galvanization was resorted to, and both the primary and sec- 
ondary currents used. After the nerve and its branches had 
been pencilled over with atick-caustic, one electrode was ap- 
plied to the ramifications of the nerve, while the other waa 
placed over the mastoid process. So succeasful was this treat- 
.ment that, after a daily seance lasting twenty minutes, in three 
weeks the patient's lace was much more symmetrical, and tlie 
act of mastication was improved. 

The pains likewise disappeared under the same currrait; 
Occasional directions of this and the faradic current over tba 
eyelid did much toward the improvement of sight. 

It now occurred to me that Matteucci's experiment vcpoa 
the ear might be followed by gratifying results ; so its cavity 
was filled with water, and one of the battery-wires finely covered 
with sponge was gently introduced into the external meatus. 
After four weeks hia hearing was so markedly improved that he 
easily distinguished loud voices, wheu the sound ear waa closed. 

jVtwiwnie/' 12th (seven weeks alter commencement of treat- 
ment). — During the application of the current the face resumed 
its expression, and he was able to close hia eye completely. Bfe 
is greatly improved. Injections discontinued. He has almoat 
complete control over the levator p^lpebraa — this is' more 
marked in the morning — articulation good. 



JVovemier'28th. — Has now taken the battery for nearly ten 
weeks, and Ib about to discontinue treatment. The face is per- 
fectly symmetrical, and the hearing nearly as perfect as ever — 
the only remaining disfigurement is a alight di-ooping of the 
eyelid on the aliected side. Appetite good, and, though ema- 
ciated at first, he has now completely regained his former good 
condition. 

In this case the cause was evidently ayphihtic ; but, though 
the central lesion was cured by iodide of potash, I can clearly 
lay the restoration of the paralyzed nerve to galvanism and 
feradizatioa. 

Althans ' reports the following case, where the disease fol- 
lowed exposure : 

" Wm. F., a barrister, aged thirty-five, having been exposed 
to a draught of cold air at a railway-station, became ati:ected 
with paralysis of the left portio dura. The physiognomical ex- 
pression had entirely vanished from that side of the face. The 
patient was not able to laugh, frown, whistle, or shut liis eye, 
which latter appeared staring and protruded. The angle of 
the month was depressed, and drawn toward the opposite side ; 
that of the sound side being higher, and drawn toward the ear. 
The cheek was flabby and loose, and eating and speaking were 
troublesome. The patient was sent to me by Dr. Todd, whom 
he had consulted six months after the commencement of the 
aflection. Farado-musenlar contractility was diminished. I 
directed the faradic stimulus to all the paralyzed muscles indi- 
Tidually, with the efi"ect that the patient regained his normal 
physiognomical expression after a fortnight's ti'efttment." 

Captain T. D., aged forty-three, bom in Ireland. On 
awakening one morning in July, he found something strange 
ftbout his face, but did not realize at that time what it was ; his 
friends told him, however, and he discovered that it was twist- 
ed to the left side. He applied at the New York State Hospi- 
tal for Diseases of the Nervous System four days afterward, 
when he presented all the symptoms of facial paralysis. Dr. 
T. M, B. Gross, luider whose charge he was, treated him with 
galvanism, both the primary and induced currents. In the 
Qourse of a week he acquired the power of closing his right 
' "MediBil Electiit'hy," p. 600. 
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eye voluntarily. He took Btrychnia and pliosphoric acid inl 
nally. After about twenty applicationa of galvaniam, be was 
dismissed, with the power almost entirely restored to all tbe 
paralyzed muscles. He ia now well, witb tbe exception of 
slight paresis of tbe orbicularis-oris muscle. At first the in- 
duced current did not act, whereas tbe galvanic did from the 
very beginning. 

These two cases are identical in many respects, and may be 
considered good representative tj-pes of those usually met witK 
Mejlex ParcUysig. — This form commonly follows wonnda, 
injuries, or other causes of irritation, and is due to tbe irrita- 
tion transmitted from the peripheral end of a nerve to tlie cord. 
It does not always disappear witb the cause. Galvanism to the 
seat of irritation will relieve tbe condition. 

Paralijsis of the Bladder. — Paralysis of tbe bladder occurs 
from three causes, viz. : 

1. Interruption of communication between the bladder and 
the cerebrum. 

3. Diseases of the lower part of the cord. 
3. An alteration of the excitability of the bladder without 
cerebral disease. 

The galvanic current is the best for the purpose of electriz- 
ing the bladder, and the results are brilliant and satisfactoiy. 
Faradization may, however, be used advantageously, pftrtifin> 
larly in cases of atony. In the dribbling of children it is of 
great service. Some authors condemn galvanization of the 
bladder, on the ground that it produces an electrolyzation of 
the urine. It may be well to empty tbe bladder and refill it 
witb vrater before applying tbe current. 

Shewtnatlc Paralysis. — "We obtain tbe most cheering r&- 
Bulta from the use of electricity in this common malady. The 
localities usually affected are the extensor muscles of the fore- 
arm, which are supplied by the radial nerve, the muscles of the 
eyes, the deltoid, and trapezius muscles, and the small mtiscleB 
of tbe bands. These latter rapidly atrophy, if the paralysis ia 
not treated at once. Tlie electric irritability of these muscles 
is nearly always greatly heightened. Faradization is tbe best 
variety of electricity for this disease, and in nearly every ease 
it is successful. 




I. Tliomas H.j aged thirty, had a severe attack of acute 
rheumatism before he presented himself to me. He had been 

jr, and constautlj exposed to rain and cold. After bis 
disease, for wliich he received but little treatment on shipboard, 
lie resumed his duties. He found, a week subsequently, that 
his arm was without sensation, and that he could not use his 
hands as he had been iu the habit of doing. 

When he left his ship, I saw him, and found considerable 
atrophy of the muscles of the forearm, and great loss of enta- 
ueoos seDfiibility. The patient was treated for a little less than 
.a month, and the recovery was complete.' 

II. Cage retried hy Althaus.' — " Mrs. G., aged flily-oue, 
■was sent to me by Dr. Hyde Salter, in January, 1863. Three 
months before, she had suffered from a severe attack of rheu- 
-matic fever, nearly all the joints having been affected. As 
soon as she was able to move about again, she went into the 
country, where her general health much improved. Her right 
arm and hand, however, remained painful and useless, and 
ahe was therefore advised to try faradization. On examining 
the forearm and the hand with the sasthesiometer, I found 
that the sense of touch was considerably impaired. Moreover, 
the muscles were considerably wasted, more especially the 
flexors and the interossei and lumbricals ; and, on applying 
^ie faradie current to these muscles individually, it appeared 
(hat their sensibiUty, as well as their contractile power, was 
Tery nearly gone. The hand had lost its natural shape, and 
iesembied a bird's claw — a configuration of the hand which 
|a always associated with loss of power in the interossei and 
lambrical muscles, and renders it entirely useless. The pain 
was greatest at night, and chiefly felt in the fingers. The gen- 
eral health of the patient was tolerably good, but she was very 
thin, and suffered greatly from despondency. I used faradiza- 

ion of the skin for the cure of the pain, and of the suffering 

BCiascIes for restoring them to their normal nutrition and func- 

After two operations, the motor power of the fingers 

) much increased: the muscles responded more readily to 

&6 faradie stimulus, and the iBsthesiometer showed an iraprove- 

mt in the sense of touch. The pain, although not entirely 

none of the bjpencathesia that Duolieuoe mentionfl. ' AllhauB, p. 481. 
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gone, was much diminished. After a fortnigli 
(the patient attended every other daj} Bhe waa ahle to cut her 
own meat, and to do Bome housework, and in a month she 
could do needle-work for three hours consecutively without 
feeling pain or fatigue. There was then no longer any difler- 
cnoe in the sense of touch in the right and letY arms, the hulk 
of the muscles was much increased, and the hand had resumed 
its normal shape. This result was all the more satisfactory, as 
the age and general weakness of the patient were not in favor 
of a rapid cure." 

Dysphonia wnd Aphonia. — Both of these affections occur 
with partial or complete iwralysis of the vocal cords. Whether 
resulting from diphtheritis or typhoid fever, over-exertion from 
prolonged use of the voice, terror, anaemia, or the results of 
metallic poisoning, they are amenable to faradization. Not so, 
however, are they when produced hy the pressure of an anen- 
rism, tumor, or of local morbid growths. Dr. Mackenzie, <£ 
London, has devoted himself to the treatment of these diseaseB, 
and his instruments are those we most use. The faradic cur- 
rent is that recommended. Dr, Mackenzie faradizes the glot- 
tis, and, of two hundred cases treated by him, but four were 
imEuccessful. Dr. George Johnson, in the Medici Times and 
Gazette, January 15, 1870, p. 61, relates a case of aphonia he 
treated with faradization ; its history is briefly as follows : 

"A boy, about twelve years of age, was much frightened, 
and nearly drowned, by falHng into a pond. From that time 
he completely lost his voice, his intellect being unimpaired. 
When I saw him he had not uttered an audible sound for two 
years. I saw that his larynx was healthy, and I determined to 
apply electricity. The first shock eUcited a loud scream, and 
at once he recovered his speech." 

In most cases it is necessary to apply the electricity again 
and again before the cure is complete, and in some cases the 
treatment is unsuccessful, but these are comparatively rare. 
When the general health is impaired, treatment should be di- 
rected to remedy this, while the electricity is being employed, 

Faradization has also been employed in fflosso-laiio-pharyt^ 
g&d paralysis, but usually without success. Dr. Gottner,' in 

' Oaiette MidicaJe, Stat. April SO, 1872. 




Bpite of this fact, reports a case of pharyngeal paralysis suecesB- 
fully treated by galvanization of the syrapathetic. In a very 
abort tinne the patient was able to swallow with ease. This 
■was at about tbe forty-fourth day of the disease : after three 
applications the cure was completed." 

Progressive Locomotor Ataxia (Sclerosis). — Onimus has 
nsed galvanism in this disease with Buccess. His plan is, to 
make application to the cord by the inverse current. This 
treatment can only afford temporaiy relief, and so far as I can 
ascertain there are but two cases where cures were eftected, and 
these are reported by Benedikt, and Dr. Foot, of Dublin. The 
dieease, when not due to acute disease of the cord, but to the 
influence of such maladies as diphtheritis, may yield to galvano- 
^erapy, as Dr. Foot's did. True sclerosis of the cord, how- 
ever, is not amenable to treatment of this kind alone. Gal- 
vanism here can only be employed as an adjuvant. Dr. Ham- 
mond advises the constant current, of high tension. This 
:Bhonld be applied to the spine. 

Progressive Muscular Atrophy. — Those cases of wasting 
f aralysis having the above name depend upon a wasting of 
certain muscles or groups of muscles from extreme steady use 
and over-exertion. The affected muscles respond well to the 
current, as they are unchrmged in point of contractility. Fara- 
dization will prevent the advance of the disease, and retard 
t atrophy. Mr. Fagge reports the following case : ' 
" G. P. H., aged twenty-seven, admitted into clinical ward, 
under my care, June 12, 1867, He is a harness-maker. About 
kjBight weeks ago he began to feel weakness in his arms, and be- 
came unable to grasp firmly with bis hands. He also had.tin- 
Igling sensations in bis arms. The muscles of tbe forearms, 
lexcept the supinator longus, were considerably atrophied ; and 
tbe interossei, and other muscles of the hand, were also mucb 
■wasted. The movements of the hands were very impert'ect ; 
for instance, he had great difficulty in unbuttoning his shirt- 
Tremor was not present in any marked degree ; I think I ob- 
, served it slightly in one of the muscles of the left forearm. On 
L testing the muscles with the continuous current, it was found 
I'ihftt thirty-five to forty cells were required to produce contrao- 
' London Praclilioner, Deeeniber, 1B58, 
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tions m the extensors of the forearm ; whereas the biceps 
acted to twenty cells. The medicine which was prescribed for 
him, besides an occasional purgative, was a mixture containing 
three grains of iodide of potassium, which he took three times 
a day for seven days, when it was discontinued, in order that 
the value of the electrical treatment might he more surelj test- 
ed. This treatment consisted in the application of the contin- 
uous current to the spine (according to liemat's method) every 
day, for fifteen minutes at a time. It produced a strong gal- 
vanic taste, and a tingling sensation in the right arm (the elecr 
trode was applied beneath the right auricle). The forearms 
were wrapped in cotton-wool, and placed upon splints. After 
seven days of the treatment the splints were removed, and it 
was then found that there was decidedly more power in the 
grasp. At tlie end of sisteen days he could dress himself witb 
ease, and could write tolerably well. He could not bear bo 
strong a current as at first ; twenty-five cells now produced 
distinct contractions in the arms and legs simultaneously. The 
muscles were fast regaining their firmness and tone. He con- 
tinued to improve. On August 22d, it is noted that he could 
write several letters in a day. He went out nearly vrell, on 
September 21, 1867. I have since heard (October, 1868) that 
he has remained free from any further symptoms of the disease- 
Besides the afi"ection of the arms, this man had likewise weakness 
of the lower limbs ; from this he recovered at the same time." 

Many of these eases have been treated at the New York 
State Hospital for Diseases of the Nervous System. The gal- 
vanic current produced marked restoration of the muscle. 

Benedikt' reports a case, the interest of which lies in the 
fact that the shoulder-muscles were those affected, that there 
was extensive vaso-motor paralysis in the face, neck, and shoul- 
der-blade, which quickly disappeared on galvanization of the 
cervical sympathetic. 

The reaction on opening the current with a gradually- 
increasing current at the anode became weaker or disappeared, 
to reappear again when the current became stronger. 

Locomotor Atatty aubsequent to Dipht?ieria — liecovery* — 

■ tPimer JfefiatfiVam, lB72,p.fl. 

'ReporledbjDt. A. W, Footjin JJuWiBjouniaf o/',afBiB«»i*i»KM, September 
1872, p. 178. 



PARALYSIS. 1)7 

P A private Bervant (coaehman}, aged thirty-one, height five feet 
ten inches and a half, weight ten stone six pounds, married, 
and father of children, was admitted into hospital March 22, 
1872, and put under the care of Dr. Charles A. McMunn. The 
drcunistanees which immediately led to his coming into hospi- 
tal were as follows ; His mistress, observing with regi'et that 
the man appeared, from the unsteadiness of his gait, to be fre- 
j^uently under the influence of drink, asked the medical attend- 
fmt of the family to advise her what to do about him. The 
doctor sent his son to see the man, and he reported that the 
inan did not drink, but was, in his opinion, suffering trom 
Borne spinal afl'ection, and recommended hira to be sent to hos- 
^tal at once ; this was accordingly done. When the history 
f the case came to be investigated, it was ascertained that the 
i&n got a severe wetting at the Fairyhonae races, April 10, 
1871, which resulted in " a heavy cold " and " sore-throat," 
irhich sore throat was followed by dysphagia and regurgitation 
f fluids through the nostriU; his food used also to "go the 
rrong way," and cause coughing. These symptoms occurred 
» fortnight after the " cold," and when he considered himself 
mred of it. An habitual perspiration of the feet and ankles 
pressed at this time, and had since remained so, 
[For the next ten months or so he considered himself quite 
Veil ; hut, when the proper inquiriea had been made, it came 
Hit that within that time he had observed a marked diminution 
D sexual power ; also, that in descending stairs or steps his 
bet " were inclined to give way," and he often tripped, slipped, 
a missed his footing ; sometimes, also, when attending at table, 
le tramped heavily in walking about the dining-room, and was 
musually awkward in holding or handling plates or dishes ; he 
ilso for some time suffered from amblyopia. So far, he had 
been able to perform his duties as coachman very well, fre- 
juently driving four-in-hand; but, three weeks before admis- 
don, he got another heavy wetting, not, however, followed by 
'cold." A week afterward he was on a ladder outside the 
house, cleaning windows, at a considerable height from the 
;ponnd, when, feeling giddy, he got off the ladder and went 
nto one of the rooms, where ho fell on the floor ; after that lie 
[ot a " nnnibness " in both hands, and could not " feel things 
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rightly with tliem ; " lie became hardly ahle to write, the pST] 
slipping away from between his fingers because he conld not 
hold it. 

When examined upon admission, his heart was free from 
apparent disease, and its actioa not slower than iisual, but evi- 
dence of weak circulation was present in hia very purple hands 
and feet, which in cold weather, and when lie has been at reet 
for some time, became quite livid. He walked in a staggering 
and unsteady manner, could not run, jump, or hop, althou^ 
he used to be very active on his feet, and had won a fiat-race 
of one hundred and fifty yards before the "cold" in 1871. 
He had noticed his power of running to fail during the present 
year, and had observed that such exercise put him out of breath, 
and brought on palpitations. He could not get out of bed in 
the dark, nor stand steadily with his feet together, toe to toe, 
in the ataxy position, with his eyes shut, because, as he said, 
"the ground goes from under him," or "gives way under 
him ; " he feels " as if he was on a, spring," or "' on soft turf," or 
"on a feather-bed," None of these similes were in any way 
suggested to him, nor were any leading questions used to elicit 
the information sought for. When he stood with hia feet apart, 
and was supported on either side, the ground felt quite steady 
under him. A numbness extended over the feet, and to a 
short distance above either ankle, occupying the tract which 
had been the situation of the habitual sweating, now almost a 
year suppressed. Both his hands were " numb," the left more 
BO, and he was awkward and slow in execution of such digital 
movements as buttoning, writing, picking, and holding. The 
numbness was principally on the backs of the hands, and did 
not extend above the wrists. The sesthesiometer showed the 
deficiency in the sense of touch to be greater on tlie doreal 
aspect of the right hand than of the left ; the two points were 
first appreciated at one inch five lines, in the axis of the limb, 
on the former, and at one inch on the latter. The mean power 
of the right hand was 40.66 kilos. ; of the left, 53.00 kilos. This 
sinistral preeminence he accounted for by his having " a strong 
left hand," from the constant pull on that hand in driving ; 
much of it, however, was due to actual deficiency in the right 
hand, as was afterward shown by its restoration. He has mus- 
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'enlar twitchinge in both hands and Jegs, no pains or cramps ex- 
cept a painful feeling of weakness across the back of the left 
hand, in the line of the metacarpo-phalangeal articulations. He 
had some difficulty in guiding food on his fork to his mouth, 
could not put the index-finger of his right hand to the tip of 
his nose with the eyes shut, either quickly or with certainty of 
aim ; he misBeB the mark at the iiret offer, but can hit it oil' 
better with the left forefinger. Sense of touch impaired in the 
left hand, sensibihty to temperature normal in both. His ar- 
ticulation had become affected within the three days prior to 
his admission ; he spoke with a hesitation, clipping his words ; 
he thinks his tongue and lips are swollen, and that this is the 
reason he " speaks thick ; " the tongue deviated slightly to the 
right side when protruded ; there was no obliquity of the uvula, 
or dropping of the soft palate ; the pillars of the fauces were a 
little redder than natural ; no alteration in tone of voice ; he 
could pronounce all the vowels distinctly. The right pupil was 
larger than the left one, which was of normal size ; it respond- 
ed to light, but was sluggish in its movements. With the oph- 
thalmoscope, the margins of the disk in the left eye were ill- 
defined, the disk congested, and the veins very tortuous ; sight 
in both unaffected— no ptosis, strabismus, diplopia, or conges- 
tion of the conjunctiva. The functions of the bladder and rec- 
tum were undisturbed ; there was no constipation, nor belt-like 
Bensation round the body, nor albumen in the urine. Pain 
^'in the small of the back" was complained of; its anatomical 
locus was foimd to correspond with the spinous process of the 
first Inmhar vertebra. 

Treatment ami Progress. — At first the case was regarded as 
one of structural rather than functional disturbance of the spi- 
nal cord, as the history was not fully investigated, nor the clew 
of the remote attack of diphtheria traced until he had been 
fiome days in hospital. Meanwhile ho was ordered fifteen-drop 
doses, three times a day, of liquid extract of ergot of rye, be- 
cause I had observed the gotid results of this medicine in con- 
gested conditions of the cord. 

Maroh 25(A. — A galvanic current from thirty cells of a 
.Smee's battery was passed along the back for lifteen minutes, 
■with moistened conductors, the positive pole was applied over 
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the flftt cervical vertebra, the negative moved about over the 
lumbar vertebra ; thia current was not felt, nor did the con- 
duetora redden the skin. 

26th. — He remarked that he ' had more power in his 
hands.' 

2Sth. — Can stand more steadily with his eyes shut. The 
lumbar pain is gone. A current of fifty cells was used in the 
same manner as before, lie scarcely felt the negative pole, 
and it only slightly reddened the skin. 

39(A. — He finds he ' can write much better.' Stands more 
steadily. Current of fifty cells used. The same strength of 
current applied in the same manner to the previous ease of 
locomotor ataxy was quite unbearable, thirty cells being the 
most he could at any time bear, although a much larger and 
more muscular man. 

30^A.— His friends remark upon his improved appearance. 
Current of forty cells used. 

dlst. — ^The habitual perspiration in the feot reappeared for 
the first time. 

April 1st. — The ergot was discontinued, and ^ grain of 
stiychnia ordered twice a day. Galvanism to the spine con- 
tinued. 

2d. — Able to put his food into his mouth with his left hand. 
An analysis of hia urine was made to-day. Urine of AprU 1st 
and 2d (twenty-four hours) ^x: 34 fl. oz. acid ; spec. grav. (fil- 
tered) 1,027; turbid from abundance of pale urates; no albu- 
men ; urea 31 gra. per 1,000 grs. urine, or total quantity = 
461-J grains ; phosphoric acid 3.48 grs. per 1,000 grs. nrin^ or 
total quantity = 51.76 grains. 

ith. — Able to take a walk of eight miles without fatigue. 
While out, he tried to run, but one foot got in front of the 
other and threw him down. 

Ith. — Can button and unbutton his clothes without looking 
at them. 

9th. — Can feel any small thing, such as gravel, under his 
feet with his boots on. 

15(A. — Fifteen-drop doses of the tincture of perchloride of 
iron ordered three times a day, in addition to his strychnia, 

IQth. — The numbness has quite left his hand ; he can bal- 



ance himself on Iiis toes j the habitual perspiration of the feet 
is qnite reestahlished. 

19th. — "Went back to his situation for the day, in order to 
drive the carriage ; a pair of horses being required for a particu- 
lar occasion, whieh he was afraid to trust with the man who 
was acting for liim in his abBence. He was able to manage the 
horses very well. 

23d. — Hia weight is found to have increased seven pounds 
since hia admission ; he is now ten stone thirteen pounds. The 
dynamometer indicates with the right hand 59.66 kilogrammes, 
with the left, 53.33 kilogrammes; showing an increase of pow- 
er in the right hand of 19 kilogrammes, and in the left of 1,33 
kilogramme. 

25tk. — He returned to his situation ; a slight hesitation and 
clipping of hia words remained, which I thought would be lilie- 
ly to disappear more quickly under the iniiuence of country air 
and sea-bathing, both of which were at his command, than un- 
der any form of treatment in hoBpital. I have since heard that 
he is ' as well as ever,' 

Without claiming any active curative effect for galvanism 
in this case, it is proper to observe that he became more sensi- 
tive to it as his health improved, and that he expressed himself 
as 'refreshed after it aa if he had had a bath.' It was used 
daily during his stay in hospital, and for fifteen minutes at a 
time ; the number of cells employed varied from thirty to fifty. 
The ciirrent was always applied to the spine with moist con- 
ductors J the positive pole placed in the cervical region, the 
negative pole over the lumbar vertebne. The dilatation of the 
right pupil first directed my attention to the possibihty of a 
diphtheritic origin of hie symptoms, aa the opposite condition 
of the pupil is that most frequently observed in true locomotor 
ataxy," 
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By the term hyperissthesia, we mean an exalted state of 
sensibility in the nerve itself, dependent upon some change be- 
tween its point of origin and peripliery. It does not neceesa- 
rily depend upon inflammation of the nerve, for the pain of 
hypenesthesia is different from that of inflammation, 

Neuralgia. — The seat of pain may be either superfieial or 
deep. In the former case, the terminal twigs of the nerves are 
the parts affected, but in the latter form we must look for the 
lesion in the nerve-trunks or cerebro-spinal axis. Any cauee 
that will congest the sheatk of the nerve may produce neural- 
gia. Pressure is a frequent cause, and usually comes from ttie 
products of inflammation in bony canals, or at the point of 
emergence of a nerve from some foramen. Spicute of bone, 
tumors, and deposits, will create the same disturbance. 

Oftentimes the disease is purely functional. With the pro- 
duction of neuralgia by inflammation of certain organs, and 
when large nervous trunks are affected, the disease is obstinate 
and not always curable. The selection of the current has been 
a serious stumbling-block. Probably the opinion of Dr. Anstie 
is -worth more to us, from his faithful pursuit of this specialty, 
and careful observation, than any other. 

Dr. Anstie observes:' "The constant current is a remedy 
for neuralgia unapproaehed in power by any other, except blis- 
' "Neuralgia," etc., p. 200. 
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lering aud hypodennic moqibia, and the latter is often aur- 
paBscd by it in the permanence of its effects, while it is appli- 
cable in not a few eases where bhstering would be uBeless," 
Dr. Anstie condemns faradization. In the main, I have found 
it without effect in most cases ; it has served me well, however, 
in those cases of superficial hyperffisthesia attended by a certain 
Bluggiahness of the circulation. Here I have used it with the 
dry excitors or Irousse, aud have been successful. 

BeuedLkt insists that the application should be made to the 
point of disease. As the posterior nerve-root is essentially the 
seat in deeply-located neuralgias, we should endeavor to bring 
this pai'tieular part within the circuit. In cases of brachio- 
cervical neuralgia that have come under my care, I have fonud 
that, when the pole was applied over the brachial plexus, the re- 
sult was better than when the nerves were directly electrized. 

Aithaus recommenda that the positive pole should be inva- 
riably applied to the painful point, and still further shows that 
the negative pole would produce an excitement that would in- 
crease the severity of the pain. Dr. Kussell Reynolds thinks 
that there Is no appreciable difference in the direction of the 
current as far as its good effects are concerned, whether it be 
direct or inverse. I have found, in many of my cases, that, 
when the inverse current was used, the severity of the shoet 
aggravated the pain notably. I found this particularly in a, 
case of facial neuralgia, that had existed for years. The direct 
current ameliorated this condition of the patient, while the in- 
verse acted contrariwise. 

My hest results have been obtained from a use of the con- 
fitant current continuously applied for from five to ten minutes. 
I vary the position of the poles where the pain is concentrated 
at some point. The current should not be so strong as to pi-o- 
duce burning or pain. It should cause simply a tingling sen- 
flatiou, with slight redness under the negative pole. The appli- 
cation should be made at least three times a week, or daily, if 
possible. A large sponge-covered electrode may be employed, 
or, if concentrated local action is desired, either Duehenne's 
points or a small cylindrical sponge-eleetrode may he made 
use of. 

Altogether, the form of neuralgia most generally met with 
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is facial -neuralgia. This may depend upon 
eauBea ; perhaps malariona influencea or exposure to cold, or in 
Bome cases a carious tootli is the origin of the neuralgia. Men- 
tal excitement and functional disovdera are also frequent cauees, 
and in most cases the disease may be traced to them when 
women are the suiferers. There is another form of neuralgia 
which is a concomitant of old age. tJalvanism is of use in 
all these cases. In the i'ormer varieties, faradism is indicated 
sometimes. There are many obstinate cases that come under 
the head of epileptiform neuralgia. They require a most per- 
sistent eouTse of galvanization. The latter is preferable to 
division of the nerve, for, according to Althans, it altera the 
nutrition of the aflected part. It is well to make the applica- 
tion of one pole to the supra-orbital point of emergence when 
this nerve is affected, and this should be the positive pole. 

In the treatment of painful diseases of the nerves, we should 
differentiate between neuritis and neuralgia. This may be done 
by the galvanic current. Patients suffering with neuritis caa 
hardly bear the same strength of current which would soothe 
and relieve a neuralgic condition. In neuritis, then, the appli- 
cation should be short, and the current of low tension. Mild 
cases of headache may be cured by faradization of the face by 
a soft BpoDge, or the " electric hand." 

Cervicoira^hial nettralgia is a persistent variety of neu- 
ralgia that often resists all forms of treatment. The continu- 
ous current is competent, however, to effect a rapid HmeliorHr 
tion. One pole may be held over the brachial plexus, and the 
other applied to the course of the nerve by means of a fine- 
pointed sponge-electrode. I have fouud hypodermic injections 
of atropia to hasten recovery wonderfully. 

Intercostal neuralgia, gastrodi/nia, &nA pleurodynia, all yield 
most rapidly to both the currents. In the latter, the poai* 
tive pole is to be applied to the solar plexus. In pleurodynia 
and intercostal neuralgia, we may use Duchenne's method oi 
plan — one pole on the nape of the neck, and the other to the 
painful spot. My friend Dr. Roger Tracy gives me the par- 
ticulars of his treatment of a young girl for pleurodynia. She 
had been put upon courses of iron, strychnia, and belladonna- 
plaster, but all failed to relieve her ; finally he nsed the feradio 
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cnrrent as recommended above, the negative pole being placed 
upon tlie painful part, and the positive to the nape of the neck. 
One application removed all pain, and at her next visit she said 
that she had had no return. 

Tia MuscuZaire. — All neuralgic or inflammatory conditions 
of muscles are readily amenable to faradization, and the most 
painhil twinges will often disappear after fifteen minutes' use 
of the current. 

Sciatica. — Probably one of the most obstinate diseases we 
have to contend with is this neuralgic disease of the sciatic 
nerve. Usually it results from some dee^j-seated inflammation 
or derangement of one or more of the pelvic organs ; in this 
ease it is reflex ; at other times rheumatism or an inflammation 
of the loose tissue that surrounds the nerves will produce tie 
disease, or it may even occur witb paralysis. In our treatment 
we must he guided by these conditions. The exciting cause is 
to be treated by other remedies than galvanism. Mauy weeks 
are usually required to perform a cure, and, during this time, 
we must persistently use the continuous euri-ent applied over 
the track of the nerve by means of conical sponge-covered elec- 
trodes. In the severer foi'm of sciatica, as well as neuralgia, 
there is often an aniesthesia of the skiu, with colduces. If the 
arm or leg is carefully kept in cotton-batting during the inter- 
vals between the sSancea, the patient will be greatly relieved. 

I. Cervico-hrac/dal 2^euralgia. — Mrs. G. consulted me in 
June for cervieo-brachial neuralgia. This patient had been af- 
fected with the disease for many years. So exquisitely hypenea- 
thetic was the entire arm, that she could hardly bear the weight 
of her dress. If, her fingers were touched roughly, a most ex- 
cruciating twinge of the entire median nerve would follow. She 
was deprived of sleep by excessive pain, and had become anse- 
mie and emaciated. Iron and strychnia, and the various nar- 
cotics, had given her no relief. The application of the moder- 
ately strong faradic current aggravated the p.tin, but a reduction 
in the force of the current soothed and lulled it. I applied the 
galvanic cuiTent (descending current) by means of wet sponges. 
The first application of fifteen minutes, with twenty cells, gave 
her almost instantaneous relief. Sea/nces, every other day, in 
less than three months effected a permanent cure. 
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II. Facial Neu/ralgiti, — Dr. Joseph Stead,' of ManchestS 
reports the following case of fecial neuralgia : " The patient was 
a girl of twenty-four, and had been auflering from iacial neu- 
ralgia of both sides for three months. Por two nights previous 
to her visit to me, ahe had been compelled to get up fi-om bed 
and come down-stairs and spend the night awake and in great 
agony. Five minutes' application cured one side of the face, 
and a second five minutes' application cured the other, and 
then, to my surprise, she fell fast asleep in lier chair. There 
has not been the shghtest return of pain." 

III. Neuralgia <^ the F^th Nerve.— Gr.'E.. The patient had 
been suffering for several years with neuralgia of the fifth 
nerve, of the most severe form. He had been subject to mala- 
rial fever, and, after a protracted siege of the same, was seized 
with neuralgia, which would recur at intei-vals. At these times 
lie found it impossible to sleep. He became weak and nervous, 
and, wheu I saw him, his irritability was pitiful. The jnateria 
mediaa had been wellnigh exhausted in his treatment — opinm 
and quinine being the chief medicines that he had taken. When 
he came imder my charge, I made him discard all of these, and 
put hira simply upon the Solution Hammond! ' (the hospital 
mixture at the New York State Hospital for Diseases of the 
Kervous System), I applied the continuous current regularly 
every day for some three weeks, when I was gratified in se^ng 
my patient so nearly well that I entirely discontinued treat- 
ment. His general health returned, and the use of the medi- 
cine was suspended. The neuralgia was confined cliiefly to the 
fiopra-orbital branch of the filth nerve, and to this nerve 1 ap- 
plied the current, . 

IV. Dr. William Stephenson, of Edinburgh," relates the fol- 
lowing case of sciatica : David O., aged fifty, a letter-carrier, has 
Buffered from sciatica for four months, never had rheuuiatism, 

' Medical Frea and Oireatar, Novemboi' 1, 1871, p. 381. 
' 5- — Strychnia eulph. gr. i, 
Feni pyrophos. i 

Syr. zingib. I , „ 

Acldi phos. dil. f ^^ ^ '■'■ 
Misce — 3 1 1. i. d. 
' Mtdiatl Press. 
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tat oiice lumbago. The pain extends over the whole length 
of the nerve, and affects also the superficial eacral nerves ; it 
is always worse at night, and greatiy interferes with sleep. He 
has been blistered seven times, four times had acupuncture 
been applied, and he had taken several medicines. From the 
acnpunctnre he derived some benefit, but the pain always re- 
turned. 

The electricity (continuous current) was applied, and, bene- 
fiting &om the experience of a former case, electro-puncture 
was tried at once. The relief, after the third application, was 
decided, but the returns of the pain after walking were at first 
severe and frequent, bat never lasting long. Wliatever pain 
he had was always at once removed by the application. In a 
fortnight he could walk about freely, but it was not till after 
five weeks' use that the last residue was removed, and he was 
able to resume his employment. 

Dr. Mierqucs {Lyon Medicale) applies, in gastralgia, a plate 
of zinc on the epigastrium, under which there is placed a piece 
of linen moistened with vinegar and water, and similar dielu 
of copper between the shoulders. These are united by a con- 
ducting wire, and kept on by a bandage. These are useful, he 
Bays, in neuralgia, and cramps of the lower extremities, etc, 

V. Sciatica. — ^Mr. J. W. S, After constant exposure dur- 
ing the war, the patient contracted a low typhoid fever, which 
left bim weak and emaciated for a long time. Since 1868 he 
has had twinges of pain down the back part of the leg, which 
have kept him in a perpetual state of misery, witii only ocea- 
eional intervals of several months, when he is free from pain. 
In winter his trouble is worse, and any exposure will immedi- 
ately produce a severe attack of neuralgic pain. Any indiscre- 
tion in his diet will also be followed by sciatica. He had gone 
through the usual siege of medication, including morphine, hy- 
podermics, and stimulating lotions. He came to me in July, 
when I made applications of galvanism to the nerve by the 
conical sponge-electrode, the sponge being held firmly over the 
obturator foramen. At the first visit his .pain was escesaive, 
but after fifteen minutes' application he left, feeling a sense of 
relief which he had not known for months. Two months and 
a half of this treatment were suffleient to dispel the pain, whieb 4 



108 



CLINICAL ELECTRO-THERAPEUTICS. 



did not recur. Four months afterward, he made a visit, when 
he Btated that he had not had any return. 

Jikeumatism. — The use of electricity in thie disease is at- 
tended with the following results : 

1. Diminution of pain. 

2. Absorption of exudation. 

Rheumatism is due to a retention of secretion dependent 
upon a uold or damp condition of the atmosphere. It finds a 
powerful remedy in electricity. By it, the contractile walls of 
the blood-vessels and lymphatics are stimulated, and the pent- 
up secretions are carried off. The faradie current has a re- 
markable aneesthetic effect in these cases. 

Dr. Holland, of Louisville, reports the following ; ' Mrs. M. 
C, aged sixty, had suffered about ten days from a rheumatic 
inflammation, with some exudation in the right wnst, render- 
ing the joint immovable ; there was one point upon the dorsal 
surface especially prominent, hard, and marked by excessive 
pain. The phalanges were semiflexed and stiff, probably from 
effusion around the tendons. Stimulating hoimente and lo- 
tions, conjoined with regulated diet, had been used without 
making the faintest impression upon the disease. In one sit- 
ting the pain and tenderness were greatly relieved, and by local 
faradization of the muscles in the forearm almost entire free- 
dom of movement in the phalanges, with partial but very evi- 
dent benefit to the carpal mobility, was produced. The sittiogs 
■were held on alternate days, and afl;er the tliird, as none of the 
symptoms remained but a slight swelling, the case was dis- 
missed. She shook hands uneonstrainedly with me, a few days 
since, and reported the joint as well. 

AncesUiesia. — Anjesthesia implies a full or partial loss of 
sensation dependent upon cerebral or spinal disease, or com- 
monly upon a derangement of the peripheral nerves. , AntBa- 
thesia may be caused by disordered states of the blood, or hys- 
teria. Various mental causes will produce the disease, as wlU 
bodily fatigue. Sometimes the disease is due to central causes, 
when the loss of sensation is about the same. With aneesthe- 
sia there is a loss of tactile sensibility, " pricking," etc., and 
eometimes sensation is abolished entirely. According to Eu- 
1 Aiaerican Praeiitioner, Jnly, 1872. 
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leaberg, tlie different functions of the ciitaneoua nerves of sen- 
Bation (touch, general sensibility of the skin, sensibility to pain) 
may be snspended eingly or together, and paralysis of one 
function may occur with increased energy of others. Press- 
ure, sense of heat, and sense of locality, are paralyzed with the 
sense of touch partially or together. "With auEestliesia there is 
distnrbance of nutrition and circulation due to paralysis of the 
vaao-motor and trophic nerve-fibres. In making our diagnosis, 
■we may use the rosthesiometor. In hysterical anEesthesia it 
IB often impossible to give relief by electricity. The current 
should be the faradic, with the metallic plates or hmtsse ef-ec- 
tnqtte. Very often the disease will occur with a loss of smell 
or disturbance of vision (amaurosis), nervous deafness, loss of 
taste, etc. These should be treated by the galvanic current 
after the several ways already enumerated. AwestUcsia of the 
fifth pair is a disease tliat is frequently met with. The phe- 
nomena occurring with the different varieties of the disease may 
1)8 thus tabulated : 

When the ophthnlmio branch j Anteslheaia of upper eyelid or forebead. 

InTOlveil. ( IirUaling Hubatancea entering the eje are not felt. 

When the superior maiillar}' < Aiiieatbesia of tbe skin of the uppor part of the face, 
bnach ia involved. ) Teeth of tbe upper jaw are Insensible. 

* rAsffisthesia of ebin of tbe loner part of the face. 
.What tbe inferior maxillarj J iDcreaaci! Row of aaUva. 
branah ia inrolred. 1 Mantication difficult. 

I Teelh of the lower jaw uueneible. 

The disease may be complete. The galvanic current of low 
tension to the nerve, and mild faradization of the ekin, are 
recommended. 

Dr. Moos ' reports a case of nervous deafness he cured : 

" In the course of a developing series of nervous phenom- 
ena, there appeared first hyperffistbesia of the auditory nerve, 
and subsequently complete deafiiess \ this, by means of a pro- 
longed treatment with the uninterrupted current, gi-adually 
disappeared." 

Asphyxia^ Suspended Animation, etc.* — Dunglison defines 

Heidelb. Bn., v., 82-84. 

For the history of numeroua eiperhnenia nith tlils ttgent, tho reader i» reforred 

a article bj tbe author la the American PraeHUomr, Oolobop, 18ja, p. 103, 
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asphyxia ae '* a state depending upon an iitsuffident aeration of 
the carbonized or venous blood. Owing to the anpply of ail 
being cut off, the unchanged veiioue blood of the pulmonaiy 
artery passes into the minute radicles of the pulmonary veim; 
but, their peculiar excitability requiring arterial blood to excite 
them more or less, stagnation takes place in the pulmonary csp- 
illaries, and death occurs chiefly from this cause and from the 
want of arterial blood, and not owing to venous blood being 
distributed through the system and poisoning it, as was the 
idea of Bichat." 

The causes of asphyxia may be submersion in a medhnn 
unfit for respiration, or drowning ; pressure of the glottis, or 
strangulation ; paralysis, from traumatic causes, of the musolca 
of respiration ; and suffocation when air is denied the lunge, 
either by stoppage of the air- passages or the inspiration of poi- 
sonous gases ; or, finally, the asphyxia of new-bom intants, or 
asphyxia neonatorum. 

The different ways productive of asphyxia, recited befor^ 
all cause the same symptoms to t)e manifested, and a general 
paralysis of the system ensues. The hmgs are powerless to do 
their work, as they are filled with carbonic-acid gas, which crdt 
not escape. Electricity exerts its restorative power by exciting 
nervons force. This may act secondarily 'by stimulating the 
paralyzed nerves and by emptying the minute blood-vessels, or 
it may act directly upon the heart and the vaso-niotor nervea 
through the sympathetic, or immediately upon the nerves sup- 
plying the special muscles concerned iu respiration (the phrenic 
and intercostals). It may expel the blood from the minute 
vessels of the cord, or diminish a congested condition of the 
cereb nmi oi" cerebellum. 

Experiments made by Meyer demonstrate the fact that after 
the death of an animal, when the heart no longer beats, if a 
strong induced current is transmitted into this organ, it-s rhyth- 
mical contractions reappear. The contractions are much more 
manifest in the right portion of the heart than in tlie left, as 
generally after death the left ventricle is firmly contracted, and 
is not reached by the electric irritation, while the right ventri- 
cle in this condition is almost always filled with blood, and con- 
tracts powerfully under the influence of the electrical current. 
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a. aninmls tTiat have been killed by chloroform the left ventricle 
Bometimes continues to pulsate, though faintly, after the action 
of the right ventricle has ceased, in consequence of excessive 
.expanBion by means of the black blood. If in such cases we 
electrize the left ventricle, its pulsations begin again and the 
expansion lessens. The insensibility following the inhalation 
of carbonic-acid gas, as well as other noxious vapors, and other 
Ibrins of asphyxia, are finally produced by coma. The use of 
galvanism should therefore be directed to the cerebral as well 
B8 pulmonary difficulty. 

There are certain conditions separate from asphyxia, result- 
ing in death. These are strictly cerebral as far as the primary 
ilesion is concerned, and may bo enumerated as concussion, 
.congestion of the brain, and narcotic poisoning. Syncope is a 
^rnorbid condition, in which electricity, as I have stated, may be 
hdvantageously used. In sunstroke the galvanic current has 
oiabled me to save at least one patient, and I do not doubt its 
jower to do good for others. 

In the consideration of poisoning by both narcotics and sed- 
ttives we must realize the fact that narcotics produce death, 
Kginning by coma and finally ending in asphyxia, and direct 
our treatment to both centres, the brain and respiratory or- 
gans ; and that sedatives produce death by syncope, and hero 
direct our energies to the stimulation of the heart. In concus- 
;tf on, it is our idea to diminish tlie disturbance of the brain, and 
reestablish the normal circulation. 

In the production of respiratory movement, it has been found 
iby M. Grondet ' that the excitation of the diaphragm through 
the phrenic nerve is the most desirable way. To electrize this 
nerve we find the anterior border of the scalenus-anticns mus- 
ijle by pulling the skin inward, with two fingers placed on the 
outer border of the sterno-cleido-mastoideus. Without discon- 
tinuing the action of the fingers, we separate them sufficiently 
I introduce between them a narrow moist conductor, which 
&en presses directly on the phrenic nerve. After we have 
! the same thing to the other side we allow the induction 
apparatus to work rapidly and powerfully. The two phrenici 
1 this way, equally excited, immediately cause strong heavings 
' Magendie, Jourmil de Physidogit, 



114 CLINICAL ELECTRO-TilEKAPEUTICS. 

region. The electrodes should be sponge-covered and weD 
moistened. 

The reaultB arrived at from mj own practice and experi- 
ments are the following : 

1. That it is ueeleBs to expect good reaulta if five minutes 
have elapsed since life appeared extinct, 

2. That the current should he applied faithfully and eteadUy, 
one pole being placed on the enaiform cartilage, the other on 
the base of the skull or over the tracks of the great nerves (rf 
the neck. 

3. That the faradic and interrupted galvanic currents xn 
the best. 

4. That the current should he applied some time after re- 
spiratory movements have become regular. 

ELECTRICITT AS A GENERAL CUTANEODS STIMULANT. 

We cannot speak too highly of electricity as a remedy, par- 
ticularly in those cases of extreme prostration associated with 
anaemia and chlorosis, when the nutritive functions are dis- 
turbed, and assimilation of food is imperfect. The vast nnm- 
ber of important morbid conditions, though sometimes of little 
moment to the physician on account of the slight evidence (rf 
symptoms, are all capable of being benefited by electricity. 
Hysteria, nervous asthenia, where cold hands and feet and a 
phosphatic condition of the urine are present, spinal conges- 
tion, and spinal irritation, are included in this list. The fara- 
die current, applied by means of large sponges to the surface, 
on the plan proposed by Drs, Beard and Rockwell, produces a 
lasting stimulation of the skin which has decided advantages 
over rubbing, cold-water baths, and other means generally em- 
ployed. Of course the application of faradism in this way is 
not within the province of the occupied physician, but should 
be performed by a nurse or friend of the patient. An excel- 
lent application, in cases of spinal irritation, is to the vertebral 
column. The faradic current is the one to be used. FaradoBin 
may be used to overcome insomnia. 
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Ch&rea. — Notwithatanding the fact thiit Goldiiig Bird and 
Bothers have bad such brilliant success with electricity, T nmst 
I flay that the conclusions of these gentlemen have not been veri- 
Ified by the several cases I have seen treated, or have treated 
'■ myself, Electricity, except as a tonic in this disease, has been 
without virtue in my hands. Meyer recommends that the in- 
termittent galvanic current be applied to the suffering limba. 
Ullaberger, whose prize thesis I recently translated, and which 
Appeared in the American Journal of Obstetrics,' recommends 
J|t quite highly. Galvanization of the sympathetic may be re- 
■ BOrted to with faradization of the convulsed parts. TJllsberger 
I'dtes several eases, among which are these : 

Manriee Benedikt treated, among others, the daughter of a 
Beotter, aged nine years, suffering from tonic spasms, by direct- 
ling the galvanic current on the ganglia and mastoid process, 
iontinuing the seances two weeks and a half. Tlio cure was per- 
He effected several other cures of idiopathic chorea. For 
ixample : a scholar, aged twelve years ; a girl, the same age ; 
e son of a laborer, aged twelve years ; and a boy, aged eight 
years, suffering from general chorea minor. It required two 
months for the cure of this last case, which lasted only a year, 
ut the end of which time a relapse occurred, from which, never- 

' Ameriean Joamal n/ Obatetriet, Maj and Anguat, 187S. 



116 CLISICAL ELECTRO-THERAPE0TIC9. 

theleBB, he was radically restored. The eon of a Bhoema'kffl', 
nine years old, being affected with cborctic movements of the 
ocular and labial muscles, was cured by the same treatment in 
eight weeks. A girl of twelve years of age had suffered with 
infantile eclampsia when she was but nine months old ; later, 
from uflilateral chorea. A galvanic application ameliorated her 
condition. A boy, aged twelve years, who bad suffered from 
tfenia, was completely relieved, and like succesB attended a girl 
of the same age. A boy, aged fourteen, having submitted to 
the faradic treatment for two months and a half, experienced 
such a favorable result that ho continued exempt from further 
attacks, and his general health gained appreciably. Giovanni 
Finco reports tlie following case : A girl, aged twelve, had suf- 
fered a series of nervous symptoms, such as neuralgia of the 
superior cervical nerves, accompanied with sharp pains in the 
epigastrium, or hyperesthesia of the left side of the neck, and 
of the thorax. These symptoms were complicated afterward 
with dysphonia and involuntary movement of the neck and 
arms. They were repeated every day, commencing at half-past 
ten in the morning, and lasting till nine at night ; finally end- 
ing in gaping, great prostration, and pallor. All remedies used 
for a year and a half were unsuccessful, but the induced cur- 
rent produced visible improvement. Therefore it was in future 
used. The positive pole was put in one hand, and the n^ative 
pole was placed on the nape of the neck, the scapula, and Hie 
left side of the breast. After five seances, an amelioration was 
pert.eived ; after two months, a notable improvement. At last^ 
after a continuation of some weeks, not only bad the eare be- 
come perfect, but the whole physical constitution of the patient 
had undergone a very advantageous change. Von Holtzbei^ 
has enriched the records of electro-therapeutics by three cases 
of little girls aged seven and a half, ten and a half, and eleven 
years. 

Chorea is met with most frequently in the female ses tft- 
tween the ages of five and nine. This statistical fact was g^ven 
to us by H. M. Hughes and E. Burton Brown, Of fourteen 
patients attacked with chorea, five were cured, one improved, 
three remained unsuccessfully treated, and in five the result 
was not noted. The daughter of a servant, nine years of age, 
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emaciated and weak, aufi'ering from St. Vitus's dance, was treat- 
ed hj Kudolphe Wecke. He Bubjected her to electric treat- 
ment, accompanied by tepid baths and cold spongings, by 
which the child became strong and thriving. 

Sorvvenei's Palsy ( Wnter'a Spasm, Impaired Writing- 
Powei', etc.'). — Thia disease is comparatively bo rare that elec- 
tricity has not been fully tested. It has been my good fortune 
to meet vpith a case or two, one of them quite aggravated. Both 
■were relieved, and one cured, by the application of the two 
currents. The disease has been pronounced by Mr. Solly ' to 
be due to a disintegration of the " vesicular neurine " in the 
upper part of the cord. With this affection there is little loss 
of sensation, but always a loss of muscular power, and an atony 
of tlie flexors of the forearm, rendering it impossible to keep 
the point of the pen or pencil in contact with the paper. 
There is a spasmodic contraction of some of the muscles of the 
Land and forearm, and the hand is convulsively drawn from 
the paper by a choreic movement increased by the exercise of 
the will. A galvanic current is the most beneficial, and the 
,. electrodes should be so small as to include but one muscle at a 
time in the circuit. The current must be mild, or it will only 
aggravate the disease. With this application to special mus- 
des, one pole may be placed at the nape of the neck and the 
other to the muscles of the hand and forearm. 

I. James McC, aged thirty-eight. The patient had followed 
:tbe occupation of clerk for many years, and had assiduously 
worked at his desk for many hours in the day. Two weeks be- 
'ibre I saw him he noticed an impairment in his writing-power, 
and this consisted in an inability to write without the occur- 
,renee of a convulsive contraction of the extensors of hia right 
forearm, by which the pen flew from the paper. This did not 
.occur at the moment of wi'iting, but after a few words had been 
iWritten. He attempted to keep the hand steady by the influ- 
ence of the will, but all his efforts were ineffectual. When 
attempted to hold the point of any small object, such as a 
btick or pencil, against the surface, the same epasra would 
\ There was no wasting of the muscles, pain, or other 
gymptoms. I determined to try galvanism, combined with 
' "Surgical Eiperiencea," p. 205, London, 1SB6. 
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inanual exercise and the internal admiuistratioTi of strychnia 
in doses of jiy of a grain. Galvaniana of the flexors of the fore- 
arm and of the small musclea of the hand was made, and, at 
the same time, the positive pole was held for a few minutes at 
the nape of the neck. He was directed to procure the round 
of a chair with which to exercise. Galvanization was persevered 
in, although the progress was very slow. At first he could not 
write more than two words (almost illegibly) ; but, as he grew 
better, these spasms disappeared. Three seancei a week, kept 
up for a period of about three months, effected such an improved 
condition that he was finally discharged at the end of that time. 

II. " C D.,' aged forty-five, applied to me in March, 1872, on 
account of want of power in his right hand. About two months 
before he had noticed tbat his wiiting became very bad, from 
the ring and little finger faihng to give proper support to his 
hand as it held the pen. This difficulty increa8e<l, and was 
soon accompanied by inability to hold the pen firmly between 
the thumb and first two fingers. To obviate this, he would 
use a short pencil, the end of which was planted in the palm, 
while its axis was grasped by all the fingers, and he wrote 
without leaning upon the two inner ones, but sometimes used 
the extremity of the ulna as a support. He eonid not cat a 
pencil in the ordinary way, nor could he snap the index or 
middle finger against the thumb. 

" For some years past he has had much brain-fag, and early 
in last winter he broke down in health so much that he obtained 
medical treatment, under which he had greatly improved. He 
sufi'ered from pain at various times, sometimes seated near the 
scapula, at others in the hand and forearm. "With the act of 
writing he had pains in all the muscles of the arm, and an un- 
easiness of mind. The hand was wasted, and there was atro- 
pliy of those muscles supplied by the ulnar nerve — ^notably to 
the dorsal interoasei. There was also falling away of the plnmp 
of the thumb ; there was considerable loss of power in the fin- 
gers, and none of them could be moved in a lateral direction. 
There was no definite loss of cutaneous senaibihty in the hand; 
flexion was perfect, but extension imperfect, especially in ths 
third and fourth. 

' Reported by Dr. Buzzard in it reoont number of the London PraetUiorur. 
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" There was no responBe to the induced current of any of 
the muBcles of the little finger, in the interoasei, the adductor 
poUicis, nor the flexor carpi uhiaris. With the consUnt cur- 
rent (thirty-eight cells) there were brisk contractions of the in- 
terossei when labile appHcation was made. Before the diffi- 
culty began, there was great pressure made on the uppei- part 
of this arm by the tight sleeve of a coat he had worn for some 
time previously. 

" The patient was treated by the constant current. The 
aSances were of an hour's duration, and there were three of 
them in a week. The positive pole was placed upon the mid- 
cervical region, and the negative with the hand in water for a 
few minutes, ten cells being employed ; at other times the posi- 
tive pole was applied to the elbow where the ulnar nerve is 
BUperflcial. On March 30th, faradism gave contraction, and 
was substituted. By May 17th, muscular power Lad greatly 
returned, and the atrophy had diminished. By the end of 
June the patient was apparently well, and by July 11, 1872, 
all treatment was suspended." 

Paralijsis AgitaTia. — Galvanism of the spine may be fol- 
lowed by good results in this affection, but the treatment is 
tedious. Kecent cases are only those that there is any hope 
for. Althaus relates a suceessful ease, as does Dr. Russel Rey- 
nolds. In the latter. Dr. Reynolds used Pnlvermacher's chain, 
and, after six applications, the patient recovered. 

Epilepsij.—The mystery that surrounds the etiology of epi- 
lepsy leaves us very much in the dark as to what effect the 
electric current would have. As a general thing, the applica- 
tion of electricity has not been followed by any appreciable 
results. In some cases galvanism has given relief. Althaus 
recommends that the negative pole be applied to that point 
from which the aura starts, if it be a mncous membrane. If 
the aura starts from the epigastrium, the positive pole should 
be applied there. Dr. Hammond recommends the passage of 
the current through the cranium, and also the sympathetic; 
When the current is directed through the head, one-third of 
the time it should be passed antero-posteriorly, one pole being 
placed on the biick of the neck, and the other on the forehead ; 
for another third, one pole is placed on each mastoid process ; 
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and for the other, one on the sympathetic nerve in the neck, 
and the other on the epinal column, at ahout the first doresl 
vertebra. Ten or fifteen cups should be lised. The above 
treatment has been in vogue at the New York State HoBpital 
for Diseases of the Nervous System. As other remedies were 
need at the same time, it is impossible to definitely state really 
how much good galvanism did. Up to April 20, 1871, Dr. 
Hammond had treated, out of two hundred and six cases, one 
hundred and thirty in this way, and of these fifty-nine were 
entirely cured. Casea which I have seen myself, who before the 
time of treatment were attacked several times in the day, were 
notably relieved. The cerebral symptoms and general weak- 
ness were improved, and the number of seizures diminished. 

There are other diseases of a spasmodic nature which are 
amenable to electrization, and these may be enumerated as tor- 
ticollis, asthma, and tetanus. In the first, the stemo-cleido- 
mastoid and trapezius muscles are thrown into a state of con- 
traction, through a diseased condition of the spinal accessoij 
nerve. A galvanic current of high tension applied to the af- 
fected mnscle, and the faradie current to the antagonistic mns- 
cle, will remove this condition, though very slowly,' Galvani- 
zation of the vagus will greatly relieve true spasmodic asthma. 

Asthma Nerooaum.' — A patient thirty years old was first 
attacked, when twenty-two years of age, with long-continued fits 
of sneezing, lasting a few hours daily, and returning periodi- 
cally, which suddenly gave place, after one and a half year, to 
attacks of asthma. The attacks, which were very violent, ap- 
peared at first spontaneous ; afterward, in consequence of very 
slight exertion, causing the patient great distress, notwithstand- 
ing all attempts for relief. In the spring of 1866 he consulted 
Caspari, who found slight emphysema, costal respiration, draw- 
ing in of the epigastrium during deep inspiration. During the 
attacks the diaphragm was very low down, and took no part in 
respiration, which was mainly costal. The galvanic treatment 
consisted in fixing the negative pole (diameter eight centime- 
tres) to the sacrum, while passing the positive pole along the 

' Hot more thaa Sve cells ebould be uEed at Srat. 

' Reported bj Dr. A. Caapari (BeUrag cum Sledm-Aerapeuiiieliai Wieiter Woekuk- 
blaU, Nob. 21, 22, leaS, casuistik). 
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Bpme feom the necT: to the lumbnr region. Length of each ap- 
plication, ten to twenty minutes, thrice, once a week. Marked 
improvement after five sittings. After twenty-five sittings, the 
attacts disappeared, and all movements of the body were pos- 
Bible witbont creating any disturbance. The patient remained 
entirely well until the middle of September, 18C6, when slight 
attacks reearred, which were suppressed by fourteen sittings. 
Since then no recurrence. 

Tetanus.- — Notwithstanding the fact that galvanization of 
the cord produces spasms in the muscles receiving their ner- 
vous supply from the part irritated, Matteucci and Nobili found 
that, when frogs were tetanized with strychnia, a strong gal- 
vanic current passed through the cord would restore a normal 
condition. Dr. Mendel, of Berlin, has treated a case of this 
3 successfully, and has reported it in the Serlingr Kli- 
nischa Wochemchrift, September 21, 1868. Dr. Mendel's first 
case was of a cbild aged four years. The child was run over 
by a wagon on May 17, 1868, and the thumb was crushed. On 
the 31st of May, trismus set in. Contraction of muscles of 
neck. No effect from opium. On June 12th, slight fever, head 
drawn backward, cyanosis of the face, trismus well marked. 
Strong contractions of the muscles of the right arm and fore- 
flrm, which cannot be controlled by manual force. Muscles of 
back in tetanic rigidity. Mi:^cles of thigh moderately, muscles 
of calf strongly contracted. Increased reflex irritability. Ca- 
rtarrh of the right lung. 

Galvanic treatment : Eight elements, anode to the outer sur- 
&C6 of the right forearm, cathode applied over the cervical 
Tertebrte ; immediately upon completion of the circuit, it was 
possible to move the hitherto rigid hand in all directions. A 
similar application was made to the lower extremities, the 
anode being placed directly on the muscles of the calf, which 
Vaa not followed by benefit ; the anode, however, being placed 
1 the anterior surface of the leg, immediately under the joint, 
all rigidity of the calf disappeared ; similar in both extremi- 
The trismus could not be relieved. By application of 
the electrodes to the side of the muscles of the neck, the rigid- 
ity of these, as of some of the muscles of the back, was dimin- 
ished. 
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Examination on June 13th revealed an improTed snpplea 
of the niuscles. The induced current tried experimentally 
cansed an aggravation of symptoms ; the constant current 
caused relaxation. 

Jv/R6 14(A. — Defervescence ; only slight tension in a few 
muacles. After two more sittings there is, on June 18th, only 
slight contractions of the fingers of the right hand ; no more 
eigns of tetanus — followed by ciomplete recovery. 

III. Idi(^athio Tetanus in a Girl Eleven Years old — Oure 
in Ten Days Iry Applioatian of the Constant Current. — Com- 
mencement of disease on Jane 15th, with trismus. On June 
17th, contraction of muscles of neck and calf, followed by gen- 
eral tetanus, with greatly-exaggerated reflex irritability. High 
fever ; temperature 104°. In this case, also, eight to twelve 
elements were employed, the relaxation continuing some time 
after cessation of the current. After two sittings, marked im- 
provement followed, recti-abductor muscles being tense ; thdr 
relaxation was accomplished by the application of the anode to 
the second lumbar vertebra, and the cathode to the stemnm. 

June 23i?. — The intervals between the attacks lengthened, 
and the attacks shortened. Temperature lOS". During l3ia 
following days, patient continued to improve, with galvanisgf 
tion ten to fifteen minutes in duration. 

June 1%th. — Temperature normal ; no more tetanic rigidly, 
and only slight tension of tlie massetors. Cure. 

The author draws the following deductions : Treatment 
must be directed against every separate group of muscles af- 
fected. The effect follows by the influence of the eurrrait on 
the sensitive nerves. It is remarkable that relaxation followed 
most easily when the anode was placed on the antagonists of 
the tetanic muscles. The strength of the current must not be 
too great — six to ten elements ; a few more in adults. 

The direction of the current seems to have no influence on 
the efiect. The induced current has no influence on the tonic 
contraction of the muscles. 

DISEASES OF WOJffiN. 
The gynseeologists who have given prominence to electricity 
have adopted it as a very important mode of treatment in this 
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(aige ctasB of diseases, Golding Bird ' has naed static electri- 
city, with the result of twenty cures out of twenty-four cases of 
amenorrlitea. Dr. A. D. Kockwell, of New York, has been 
remarkably suceessftil with the cases he has treated by faradi- 
Eation. 

I have already dwelt upon the modus operandi for faradiza- 
tion of the uterus, and the exigencies of the individual case 
must determine the plan of treatment. In nil conditions of 
displacement, whether from laxity of the suspensory ligaments, 
or increased weight of the organ from engorgement, we may 
employ faradization. The different versions or flexions of the 
organ, when due to want of tone of the ligaments, are also re- 
lieved by the induced current. In metrorrhagia and menor- 
rhagia, uterine contractions excited by means of this cuiTent 
will stop the hffiraorrhage. In metritis, faradization will pro- 
idace good results not obtainable at times by other treatment. 

Sir J. Y. Simpson, of Edinburgh, and Drs. T. G. Thomas, 
d Murray, of this city, have each been successfnl 
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B certain uterine diseases with a little inetniment known as the 



disks of two opposite electric elements strung on a central sup- 
port terminating in a bulb, which keeps them in place in the 
uterine cavity. Dr. Thomas has bad many cases of amenor- 
■ Quoted by AlthiaB, p. 620. 
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rhoea and dysmenorrlicEa that liave been cured in this way. * 
is a Talnablc instrument for increaBing the size of an nudaTflt 
oped or dwarfed uterus. 

Dr. Fordyce Barker and otliera have used Garrat's diskB ai 
many uterine disorders. They have been particularly suoceBfr' 
ful where a mild counter-irritant was required. 



ELECTRicnr m obstetrics. 

When we consider that the uterus is a mnscular orgaji, And 
that, like all other organs containing muscular tissne, it will 
contract when stimulated by electricity, we must arrive at the 
conclusion that, in an atonic condition, wo may readily make it 
eject its contents by the application of a faradic current. This 
fact, though doubted by Scanzoni and the late Sir J. Y. Sin^ 
8011, has been proved by others, among them Drs. Hadford and 
Barnes. 

Electricity is recommended in tedious labor, haamorrhage, 
or for bringing on uterine contractions in special conditions 
when they are desired. "We may apply one pole over the lum- 
bar vertebrce, and the other to the cervix ; or, as recommended 
by Dr. Barnes, both sponges to the abdominal parietes. Tho 
current must be mild, otherwise there is great danger of pro- 
ducing tho death of the child, or convulsions and other bad 
symptoms upon the mother. We may claim, as the advantages 
of its use — 1. The contractions are more energetic than those 
produced by ergot. 2. Its action is immediate. 3, It can be 
used when swallowing is impaired, and the patient cannot take 
ergot. 4. The contractions are regular and normal. 

Diseases of the Eye. — In cases of amaurosis, the hiin eUc- 
trigue may be employed with success. For weakness of sight, 
and photophobia, we can also use the galvanic current. There 
are various changes in the cornea that may be influenced by 
electricity. Slight opacity may be removed in a very short time 
by the galvanic current, but a total opacity of that part of the 
eye requires more patience. Electricity may be applied to the 
closed eyelids by a sponge, or locally by smooth metallic con- 
ductors. Not more than from two to five cells should be used. 
Dr. Noyes, of New York, reports a very interesting case of 
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i eyeball, dependent i 



I paralysis 
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of the fifth cranial nerve. 

The following ease is one of paralysis of the upper two 
branches of the fifth nerve, and only partial affection of the 
third or submaxillary division. It has a special interest be- 
cause of the striking benefit which has been derived from the 
galvanic current ; ' 

Amelia McC, aged seventeen, came to the New York Eye 
and Ear Infirmary October 14, 1870. The right eye had for 
five days been inflamed, and while there was moderately in- 
tense injection of the conjunctival and scleral vessels and the 
■whole cornea was ulcerated, there was no expression of pain 
nor intolerance of light ; I at once, from this passive behavior, 
gaspected the fifth nerve to be at fault, and found such to be 
the fact. I could put my finger on the cornea and tlie conjunc- 
tiva without causing the patient to shrink. She had an erup- 
tion on the sbui of the right half of the forehead and the side 
of the nose, as parts supplied by branches of the ophthalmic 
nerve : this continued for a few weeks, and disappeared. Oq 
inquiry, I learned that in August preceding a numbness had 
befallen this side of the face and head after she had sufEered 
from a severe headache — an attack much worse than any she 
had had before. There had been no other special symptoms, 
and the matter was considered unimportant. The inflamma- 
tion of the eye came on spontaneously. I carefully examined 
the region of insensibility, and found it was terminated accu- 
rately by the median line of the face in front, that it included 
the upper lip, side of the nose, eyeball and lids, forehead and 
Bcalp nearly to the vertex, temple, and anterior two-thirds of 
the cheek. The chin, the cheek in front of the ear, and the 
auricle and neck, had sensibility, though in slightly-diminished 
degree. The left side of the face was perfectly natural. There 
was loss of sensibility on the right half of the tongue, the up- 
per lip and gum and inside of the cheek, and the anterior pillar 
of the fauces. Sense of taste she did not perceive to be im- 
paired. The right nostril could be tickled with impunity, and 
ft Eostachian catheter did not excite resistance until it arrived 
at the soft palate. Contraction of the palatine muscles was 
' Reported by Dr. Nojea, JVmc York Medical Journal, Angnst, 1871. 
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noitnal, and the masseter on the right aide eeemed as vigorooB 
OB on the left. 

The nature of the corneal inflammation being clearly indi- 
cated, I determined to try the benefit of the galvanic battery, 
and sent the girl to Dr. Guleke, who kindly consented to con- 
duct this part of the treatment. I directed, in addition, the 
use of sulphate of atropia, of hot fomentations, and occlusion 
of the eye by a bandage. 

The surface of the cornea was entirely stripped of epitheU- 
um to its margin, although its deeper tissue was almost trans- 
parent; iris and pupil could be distinctly seen. After three 
applications of the constant current, I was surprised at the im- 
provement in the cornea. Although the inflammatory redness 
continued about the same, the epithelium had been regenerated 
all around its rim, making a circle at least one-tenth of an inch 
wide, and leaving a central bared portion about two lines acrosB. 
Dnring the following week the growth of epithelium continued, 
but less rapidly, and the injection of the eyeball diminished. 
The sensibility of the cheek improved, the posterior limit of 
the numb region coming a little forward. After this time the 
keratitis grew worse, the central ulcer widened, and "the tissue 
of the cornea became infiltrated with pus. There were two 
small nlcers in the cornea. At the fifth week of the disease, 
the patient's condition was very bad ; from that time improve- 
ment was rapid. Perforation of the cornea did not take place. 

Subseq^uent progress ; By January 1st the cornea was near- 
ly all covered with whitish, thick epithelium containing blood- 
vessels. The opacity of the cornea grew less. There was no 
marked loss of tension of the globe. While the eye improved, 
the sensibility of the face equally increased. The dividing line 
between tlic numb and sensitive region ran from the middle of 
the zygoma to the angle of the mouth — this advanced farther 
upon the malar bone, so as to come within half an inch of the 
outer palpebral commissure — but the side of the nose and up- 
per lip remained insensible. The forehead also recovered down 
to the eyebrow, but the lids and conjunctiva are ansesthetio. It 
must be noted tbat the patient is always aware when firm presB- 
nre is made, although so indifl'erent to pain that she once blis- 
tered the cheek by applying scalding water, and did not know 
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it. In examining tlio right ear I found the menibrana tympani 
opaque, itB epidermoid layer thickened, and the appearances 
finch as belong to subacute otitis media. Watch heard only 
when it touched the auricle. The membrana tympani could 
be touched more roughly than the normal drum membrane, 
although it had senBihility, The meatus auditorius showed a 
diminished though moderate degree of sensation in nU parts, 
except on a spot about the middle of the anterior wall, nearly 
half an inch in length, which was entirely devoid of sensation. 
I was struck by this circumstance, and tested the fact several 
times to be sure of it. I am at a loss to give any anatomical 
explanation tor it. The impaired hearing is evidently due to 
catarrhal inflammation of the middle ear. 

The treatment by galvanization has been steadily kept up 
by Dr. Guleke, who has supplied the subjoined notes : 

" Examination by the constant cun-ent shows loss of feel- 
ing on the right side in the first and second branches of the 
fifth nerve. The third branch docs not show quite so much 
reaction as on the letY side. Contraction of the muscles of the 
affected region is found weak on reversing the current, and 
most 80 around the eye and angle of the mouth. The inter- 
ipted current gives contraction of the muscles of the right 
le in the same degree as on the left. 

" Application. — The positive pole applied to the ganglion 
Buperioris of the sympathetic on the right side of the neck ; the 
negative pole near the eye, or on the forehead or cheek. The 
positive pole was changed to the spinous processes of the upper 
vertebrre, when the place over the ganglion was too much irri- 
tated. The strength of the current was from four pairs of cells 
to six pairs in the later period of treatment. The first three 

four months the electricity was daily used, later the patient 

:e about every other day. The length of each application 
from three to four minutes." 

Dr. Areola, of Palermo, has already employed this remedy 
ith Buecesa in granulations of the conjunctiva ; and Dr. Kohn, 

Berlin, obtained successful results in seventeen cases.' The 
igative pole of the battery is apphed, by means of a buttoned 
luiid, to the inverted surface of the upper lid and conjunctiva. 

"BlemeDls d'elcctco thoiapie oculure," id Gaatta Clinica di PaUrmo, 1310, 



The positive pole is applied to the nuchra by b. sponge satu- 
rated with aalt-water. The first session is of ten minutes' du- 
ration. Dr. Schivardi publishes three caseH of old granulations 
lasting respectively, in duration, two, three, and eight years. 
The first case was cured in five sessions; the second was de- 
cidedly improved in two sessions ; the third, affected also with 
concomitant blepharitis and pannus, not only recovered from 
these affections, but also regained sight in nine sessions. To 
practise electrization three assistants are required ; one to hold 
the positive pole, the other the negative, the third holds the lid 
reversed and the head fixed. 

Constipaiion. — When the contents of the rectum accumu- 
late on account of an atonic state of the muscular tissue of that 
got, it is extremely difficult to find a remedy that will remove 
the obstruction without eventually increasing the atony by re- 
action. In some cases the presence of diarrhcea may forbid the 
use of laxative medicines ; electricity is then indicated. When 
peristaltic motion is diminished, we may use the currents as di- 
rected in another chapter. 

Prof. Benedikt recommends the use of the primary in- 
duced current in constipation ; one electrode to he placed in 
the lumbar region, the other at numerous points on the ab- 
dominal wall. The abdominal pole must be pushed bard down 
upon the abdominal wall, and a very strong current be used. 
Prof. Benedikt thinks the treatment is of especial value in cases 
of obstinate chronic constipation in which there is a tendency 
to hypochondriasis. He relates the case of an officer who had 
been severely wounded eight months before coming under 
treatment, during which time he had not had a stool save by 
the use of medicines, but in whom the electrical excitation 
always produced a natural evacuation. Three weeks of daily 
treatment served to cure the case,' Prof. Benedikt states that, 
in numerous cases of constipation occurring in spinal and cere- 
bral disease, he has derived great benefit from the method de- 
Bcribed. 

Althaua also recommends it in tympanites and flatulency. 
Fardization of the rectum is the most available way to remove 
those accumulations of gas. 

' Wiener MediaU JVesw, No. 37, 1867. 
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Dr. M. Macario ' reports a case of obstinate eonatipation in 
a man seventy-one years old, wliieh was successfnlly treated by 
the induction-current. A metallic electrode was introduced 
into the rectnm, and the other passed over the transverse colon. 
By application of a strong current daring ten minntes, the ab- 
dominal muscles contracted energetically, and acted " like the 
troubled sea." Patient complained of severe pain. Immedi- 
ately after discontinuance, improvement followed ; cessation of 
Btercoraeeous vomiting. In four hours evacuations were free. 

Ijiiestvruil Obstruction. — Dr. Liiwy' relates the ease of a 
boy, aged nineteen, who was affected with ty|)hoid fever in 
July, 1870, followed by ulceration of the intestines and general 
peritonitis. The symptoms of hiccough, nausea, vomiting of 
green matter, and collapse, ensued. Lowy introduced Into the 
rectum a sound connected with Du Bois-Keymond'a apparatus, 
and placed the other pole over the location of the pylorus. 
Tlie current was applied for fifteen minutes. When it was 
remitted, the patient vomited stereoraceous matter containing 
grape-seeds. The battery was again applied in the evening, 
and more fluid was vomited. In a few days another strong 
current was applied, and a stool containing a hard body, the 
size of a hen's-egg, came away. This body was composed ex- 
clusively of grape skins and seeds. The boy gradually recov- 
ered his health. 

THE TREATMENT OF SKIN-DISEASES BY ELECTRICITY. 

It is the general opinion of dermatologists nowadays, I 
believe, that skin-dieeases are simply neuroses. Neumann, 
BSrensprimg, and otliers, unite in this conclusion. Numerous 
experiments substantiate the truth of this assertion, and have 
proved that nearly all Bkin-diseases are amenable to electricity. 
Cazenave and Romberg consider prurigo a nervous disease. It 
is incontrovertible that urticaria and other diseases character- 
ized by nervous irritation are but morbid states of the ultimate 
cutaneous nerves. The consideration of the fact that the vaso- 
motor system of nerves is directly influenced by the sympa- 
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thetie, will enable us to understaiid why galvanization of this 
trunk will eventually influence the nerves supplying the minute 
vessels of the akin.' 

Purely local diseases may he treated by, galvaniziition or 
faradization of the skin itself. 

Dr. E. L. Mann,' of Brooklyn, has contributed to the Medi- 
cal Record a most valuable article upon the treatment of skin- 
diseases. He presents a number of reliable cases, some com- 
plicated with other affections, in which galvanization of the 
sympathetic was followed by a rapid cure. I extract the fol- 
lowing case from Dr. Mann's article : 

I. "Miss O'C. Eczema following intermittent fever. Hae 
had four aneceeding attacks, which reduced her health, render- 
ing her weak and anfemic. A short time after the last attack 
her legs began to swell, the swelling being accompanied with 
erythematous redness and a vesicular eruption, dischar^ng a 
watery exudation which formed yellowish crusts. This emp- 
tiou was accompanied by burning and pain, and a great deal 
of itching. The bands were swollen. The eruption also ap- 
peared on the head and back. Fonr seances of central galvsni- 
zation completely cured her, the length of the application be- 
ing about fltleen minutes, and being made about twice a week. 
She has at present a good appetite, and is gaining flesh. There 
is no sign of the eruption." 

Dr. Mann has also treated several cases of pruritus and 
other diseases. 

In herpes zoster I have had success, as the following ease 
will show : 

II. M. C, twenty-six years of age. The patient had been af- 
fected for some time with a vesicular eruption on the right side, 
beginning in the groin and arching over the crest of the ilium, 
extending as far back as the vertebral column. Two successive 
patches had appeared, and he was so tortured with neur&l^c 
pains as to lose all rest. I applied a metallic electrode (nega- 
tive) to the ernption itself, and the positive pole over the lum- 

■ Dr. Eitvnrd Frankel, of Kew York, iorormg me that b« fass had a. case ondet 
hia charge vbcre ecEema wsb associated nith chorea, and that the Bqbaidence of the 
latter diseaEie was accompanied with a dLaappcarance of the eczema. 

» Medieat Record, October 1, 1872, p. 418. 
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bar vertEjbrffi. Tlie pain disappeared in two or three minutes ; 
and, when I next saw him {a weelt aftorwai-d), the eruption bad 
completely dried up. 

Barensprung snpposes the origin of herpes zoster to be 
an inflammation of the sympathetic fibres of the small spinal 
ganglion. This, he thinks, accounts for the neui-algia. 

The rapidity with which my case recovered fiilly goes to 
prove the above statement. 

Dr. H. G. Pifl:ard, of New York, has had remarkable suc- 
cess. A case of scleroderma, which would not yield to other 
treatment, was very soon cured by this means. Dr. A. D. 
Kockwell informs me that he cured a person with tinea circina- 
tUB in one aeanee. 

HI. Psoriasis treated extilAimidy wUh the Galvanic Gur- 
rent. — The patient was forty years of age, a native of Ireland, 
and had suffered from psoriasiB for seven years. The diseased 
patches occurred on the elbows, shins, back, and below the 
breasts, varying from one to three inches in diameter. Her 
general health was good; but she occasionally siiliered from ova- 
rian irritation. Carbolic acid (internally) and arsenic were first 
tried, but found to be useless, upon which Dr. Piffard deter- 
mined to treat her by galvanism. The positive pole of the 
battery was applied to the nape of the neck, and a negative 
pole, with sponge-electrode, was passed over the surfece of the 
afiected patches. The strength of the current was regulated 
by the sensation of the, patient, the intensity being as great 'as 
could be borne without discomfort. The application varied in 
duration from one to three minutes for each spot. "Vfithout 
entering into a full description of the progress of the case, 
which is extremely interesting, suffice it to say that the pro- 
gressive improvement occurred — noticed especially in the patch- 
es, to which the applications were made with greatest frequen- 
cy — and in about sbc weeks the disease had entirely disappeared, 
During the entire period of galvanic treatment the patient re- 
ceived no external or internal treatment, with the exception 
of a little rhubarb and soda given during the first week. Dr. 
Pifiard, at his dispensary, has employed the continuous current 
in several cases of eczema, in pityriasis of the scalp, in sclero- 
derma, seborrhcea, and in one case of enlargement of the nose 
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depending upon great increase in size of the sebaceous follicles 
with infiltration of the interfollicular tissues, and in one case 
of non-parasitic sycosis. The doctor ends a most interesting 
communication by stating that " the results thus fer obtained, 
though by no means uniformly successftd, are sufficiently en- 
couraging to warrant further observation of the effect of this 
agent upon morbid conditions of the integumenl." * 

1 Reported by Dr. K G. Piffard, in The Doctor, August 1, 18Y1. 
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Before we enter into the eon si deration of eleetrolyeis ae a 
therapeuticJil means, it may be well to briefly consider its phi- 
losophy. Electrolysis is eminently a chemical process, and may 
be defined as a change or di/oision of a compound hody ihrnvgh 
tiie catal.ytic agenoy (^dedricity. We call a substance capable 
of such analysis, an dectrolyte. All substanees are good deo- 
trolt/tes which contain water, and the quantity of water and 
soluble salts they contain gauges their eonduetibility and ca- 
pacity for electric decomposition. 

"Wben the positive and negative poles are immersed in a 
fluid, we find that the decomposed parts of the substance col- 
lect at the respective poles, and to those that are decomposed 
at tlie positive pole we give the name anions ; at the negative, 
cOiUons. 

When we decompose water, we find, for instance, that oxy- 
gen is set free at the positive pole, and hydrogen at the nega- 
tive ; therefore they are respectively anion and cation. 

The different tissues found in the body, whether they be 
heterologous or homologous, are capable of being disorganized 
by this action. I have spoken before of the phenomena ex- 
hibited when blood is submitted to this process ; other fluids 
and substances are subject to changes also. Some writers, 
among them Dr. Neftel, of this city, state, and prove tlieir as- 
sertion with cases, that malignant growths may be destroyed 
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by an electrolyzation of tlieir Bubstance.' Neftel goes so fer as 
to eay that it exereises a conetitiitioaal effect in suppressing or 
nentralizing a cancerous diathesis ; " the cancer-cells have their 
protoplasmatic contents so altered as to make the formation of 
new deposit impossible." Electrolysis maybe used for the dis- 
persion of tiiraora or morbid growths, or collections of serous 
fluid. 

For the oijerations of electrolysis we require a battery capa- 
ble of producing currents of tension without too great " quan- 
tity," With quantity we get heat, and this is fatal to success. 

Electrolysis may be performed either by external ' or inter- 
nal action. For the former method we may apply flat sponges 
or plates of metal ; for internal electrolyzation we use needles- 
There has been so much dispute upon this point that I hesitate 
in recommending any particular kind. Zinc, platinum, silver, 
and gold, have been lauded,' Dr. Keyes, in the perfoitnance 
of some very valuable experiments last year, tried hollow 
needles for aneurisms, but abandoned their use ; he finally ar- 
rived at the conclusion that gold wei^ the beet. In my experi- 
ence, steel needles covered with gold, and afterward insulated, 
were most reliable. Dr. A. D. Rockwell says : ' "It has been 
found that electrolytic action is very materially modified accord- 
ing to the nature of three important factors: 1, The composi- 
tion of the substance decomposed, 2. The material of which 
the electrode is made. 3. The strength of the current em- 
ployed." 

Under the first head we will find that some snbataneeB de- 
compose much more readily than others ; under the second, 
that some electrodes are better conductors of the current than 
others, or are more osidizable ; and, on consideration of the 
third, we find that a cojidensed current {that is, when greater 
resistance is offered by a small needle or conductor) will pro- 
duce electrolytic effects much more quickly and effectually than 
when the current is diffused. The action of the current, when 
' MftHcal Record, September 1, 1S69. 

' Bnumgartaer'B ezperimonts cluarlf prove that an elcctroljlie effect followl et- 
tema! tranBCDiasion of the current. 

• Sfm Tort: Medical Joamal, Jnly, 1871, p. 3. 

* ■' Praotical Electro-Therapeotios," JTwj York MedUal Joumai, December, 1871, 
p. 877. 
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two needles connected with the poles of a battery are thnist 
into a piece of animal tissue, ia as followe : At the positive 
pole, the formation of acid will coagulate the albumen, and 
render the parts in the vicinity tough and hard. At the nega- 
tivii, the surrounding parts are shrunken. 

When the two needles are thrust into a cavity filled with 
blood, we have the phenomena described in a previous chapter. 
Litmus-paper will demonstrate the presence of acid at the posi- 
tive pole, and at the negative pole the original color will be 
restored. 

Electrolytic efiects may be produced in other ways, by ex- 
ternal application. WTien a deposit or exudation, which is the 
j.jg_45 product of disease, ia treated in this manner, the sub- 
^-* stance is disorganized, and the vessels dilated so that 
■ J they remove the disintegrated matter. In goitre and 
r other like diseases, in the exudations of rheumatism, 
etc., this process goes on till the enlargement is finally 
reduced. Dr. Murray has been in the habit of using 




the needle shown in Fig. 45 ; while, for cases where many 
needles are to be inserted, several instrument-makers make 
the apparatus. Fig. 46. For general use, I strongly advocate a 
large steel gilt^needle, well insulated to within a few lines of 
its point. 

When we insert two needles of this kind into a tumor, a I 
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) induced, and disin- 



eliemical action tatea place, a 
tegration and atrophy finally occur. 

We sliould test the strength of the battery hefore proeeed- 
ing with the operation, and this may be done by the decompo- 
sition of a solution of iodide of potassium. The rapidity with 
which the evolution of fi-ee iodine occurs, will give some idea 
of the intensity of the current. 

Electralysaiion of Aneurisms — Galvano-PunctMre. — Cini- 
selli has been the great worker in this field, and his succesa 
has been more evident than that of any other operator. In a 
thesis written over three years ago, I traced as faithfully as 
possible the history and success of this mode of treatment ; 
since that time others in this country have taken np the subject, 
and have given their results to the public. Dr. Keyes, of this 
city, in the summer of 1871, experimented most carefully, and, 
after trying galvano-puncture in a case of aneurism of the ab- 
dominal aorta, came to the conclusion that, though his case was 
not cured, it is well to attempt this treatment in abdominal 
aneurisms ; that in these cases peritonitis is not necessarily 
produced, and that the danger of the operation is inconsider- 
able. 

Dr. H. S. Lincoln,' also of N'ew York, treated an aneurism 
of the arch of the aorta more successfully, and, in an article 
relating his case, finally says : " "We have grounds for encour- 
agement that promise a measure of success where formerly a 
speedy death seemed inevitable." 

The action of the current iu the aneurismal cavity is attend- 
ed by a deposition of fibrine in the neighborhood of the posi- 
tive pole, and this eventually fills up the aneurismal sac. The 
appearance of a positive clot may be seen in Fig. 47. This 
fibrous structure is deposited on the sides of the sac in lamina- 
tions which can be readily stripped from one another. "WTien 
the aneurismal cavity is filled, this lowly-organized structure ia 
gradually absorbed, as is the rule with the majority of falae 
membranes and tissues found in other parts of the body. 

Having considered the pathology of the process, I will now 
speak of the operation. For some weeks before, the patient 
should be put upon as nearly a perfect animal' diet as is con- 
' Medkal Jiecord, Maj IB, 1811. 
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eietent with health, with the idea of increaBing the plastic ele- 
ments of the blood. For several days previous to tlie first 
operation, he should be given digitalis or aconite. During the 
operation, a. large room with plenty of fresh air is conducive 




I 



The patient should be laid on a low bed, perfectly level, 

that the circulation may be equable and unconstrained ; the snr- 
fece should be kept warm, and the surroundings be such that 
the patient's mind may not be excited by any of the prepara- 
tions. On oue side (usually that nearest the part to be operated 
upon) a small table is to be placed, on which the battery is laid. 
An asBistant watches the pulse, while another administers the 
aneesthetic, ether being the most desirable. 

When the patient is fully anaeathetized, which is necessary, 
for the pain is intense, the operator, taking the positive needle, 
which is gilded and coated with some insulating substance, and 
the negative, a metal plate, covered with sponge, inserts the 
former to such a depth that several lines uninsidated penetrate 
the cavity, and holds the latter (the sponge having been moist- 
ened) at a point as nearly opposite the insertion of the positive 
as possible. 



138 CLINICAl ELECTRO-THEKAPEUTICS. 

The battery, which sliould conBiBt of at least it 
cells, is let graduaUy on, using bnt few cells at first, and in- 
ereaeing gradually as the operation goes on. The assislant at 
the pnke now will feel a great irregnlarity in its action, increas- 
ing at first, generally, next decreasing, and remaining bo. 

The tumor will become red, oadematous about the ontraDce 
of the needle (positive), and greatly distended, by the rapid for- 
mation of gas in the interior ; at the same time, there will be 
a rapid increase in the temperature, and, if this continnes in 
violence, we may safely judge that a secondary inflammatioa 
will follow. The point of application of the negative sponge 
will be vesicated and excoriated. 

After withdrawing the ueedles, at the, expiration of such a 
time as the judgment of the surgeon shall suggest, the finger 
should be placed over the point of entrance. Should baamor- 
rhage occur, the liquor ferri persulphate will quickly etaneh the 
elight flow ; but, if all is well, the opening may be closed by a 
small piece of adhesive plaster. 

In removing the needle the operator often finds difficnlty, 
for large masses of clot may render its withdrawal no easy 
matter ; a steady, careful traction, will efiectually accomplish 
the matter, however. 

The needle ia always corroded by the excess of acid gener^ 
ated, and often it is found to be reduced in size to a mere hair. 

The time during which the needles are allowed to remain 
in the cavity depends greatly on the size of the tumor, and the 
force of the current. Cases have been known in which twenty 
minutes sufficed to completely solidify the growth and stop all 
pulsation. If a moderate seance of from fifteen to thirty min- 
utes is not sufficient, a repetition of the operation may be per- 
formed, Niccoli made as many as six operations in a week, 
though it is best to allow longer intervals to elapse, that the 
inflammation may not be too violent. Dr. Keyes used the cnr- 
rent for over an hour in one case ! 

It is advisable to press the distal ends of the artery or arte- 
ries, which the aneurism involves ; by this precaution coagnla- 
tion is rendered easier, and the possibility of the detachment of 
smaU pieces of the clot that might form emboli is prevented. 

I deem it important to again refer to the pain which inva- 
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riably accompanies the operation, and the necessity for an an- 
sesthetic. The Italian surgeons unanimouely affirm that the 
pain is intense, and Phillips states that in several of his eases 
the patients tainted from sheer physical exhanstion. 

Daring the operation a " moist rale " will be audible ; this 
ia caused by the rapid evolution of small bubbles of gas rising 
to the surface and breaking ; they are chiefly hydrogen gas, 
Euid are liberated from the negative pole. 

Coagulation not occurring in such a degree as to fill up the 
aneurism completely, a mechanical deposit of iibrine effects the 
final solidification. If this does not follow, a mild inflamma- 
tory process, from the heat generated during the operation, fills 
le sac by its products. The success of the operation depends 

the following conditions, viz. : 

1. The size of the aneurism, 

2. A proper insulation. 

3. The exact amount of galvanic force. 

1. In large aneurisms, with thin walls, and violent pulsa- 
Q, the success of the operation is not evident ; not only is 

le production of a galvanic clot a difficult matter, but so great 
the force of the circulating current, that the process is highly 
impracticable. 

2. A proper covering of the needle by some non-conductor 
is of the utmost importance. If this is not carefully attended 
to, the heat produced by a large exposed non-conducting sur- 
face will give rise to a violent secondary inflammation, so se- 
Tere that the entire sac may subsequently slough away — a most 

ihappy occuri-enCe. 

Another deplorable danger, and one that baa seriously affeet- 
<ed the success of the earhest operators, is the sloughing of the 
track of the non-insulated needle. When, in such cases, the 
alough separates, it ^vill come away in the form of a cone, the 
base above ; the diffusion of the current in this shape is sup- 
posed to account for it. The consequences, secondary htemor- 
rhage, can be fully realized. 

To prevent these dangers, the needle has been insulated by 
various substances with diflerent success. Petrequin recom- 
mends wax ; Broca, shellac ; Phillips, black enamel ; Keyea, 
hard rubber, etc. 
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The following is a formula with which I coated the needles 
successfully used in a case to be presently alluded to. None of 
the destruction of tissue followed, and but a slight black spot, 
■with a few enlarged surroimdiug capillaries, marked the en- 
trance : 

B. GniD-ihellBC (brown) 1 drachm. 

Solution India-rubber (Squibb'B) 1^ " 

Wood Naplhfl 2 " 

3. The force and power of the galvanic battery should be 
carefully regulated. Too great an action may form a very 
curdy, loose clot, easily broken up by the circulating blood, and 
earned off as emboli. 

This production of emboK Morgan ' denies, and insists that, 
when existing, they are but small fragments, torn from the 
sloughing membrane, that always is found after the operation 
in some amount. The rapid evolution of gas may seem dan- 
gerous, when the action is exceedingly violent, but Nysten ' 
found that from forty to one hundred per cent, of air had to be 
suddenly introduced into the jugular vein to produce death — 
much more than is possible here, 

Too weak a current will prevent the formation of clots. 

The dangers of the operation have indeed been magnified, 
and assuredly upon slight foundation. In the crude workings 
of the earlier experimenters on the subject, a general want of 
proper knowledge and apparatus has defeated success. It must 
be evident to all that proper manipulation and care wiU aBStet 
the intelligent surgeon to make the procedure a safe and valu- 
able one. The discoveries of the Italians were cliaracterized 
by the peculiar implements with which they worked. Perhaps 
the most striking example was the galvanic pile of Yolta. This 
apparatus was even used by Petrequin and Broca a quarter of 
a century ago. 

Having considered the most interesting points of the opera- 
tion, it is well to inquire into its appheahility and chances of 
success. The most striking cases are those for which we can 
usually give no relief, and cannot do more than tell the patient 
that he must die. These are ane\irism of the great vesselB ; 
' Morgan, "Electro-PhyBiologj and Thorapeutios." 
' BouUlnrd, " L' Intro J uc lion de I'Air dans lea Veins." 
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rabdominal and thoracic aorta, the innominate, Bubelavian and 
iliac arteries, wlien ligation or other measures may be imprac- 
ticable or impossible. In cases where great debility is present, 
we may employ this proeesB. 

Ab in all other surgical operations which have been given 
to the world, wo are unable to obtain exaot reports, either of 
Buccess or not, and the statistica preserved are neither com- 
plete nor definite. I have, however, obtained the following : 
Bovinet,' in a report made in 1853, gave thirty-two cases of 
anenrism treated. Of these, twenty-one were unsiiccessful, 
one doubtful, and ten successful. Of these ten, seven were 
situated upon the small arteries of the extremities, and, in the 
three others, two popliteal and one subclavian, suppuration fol- 

j lowed. One of the popliteal cases, moreover, left the hospital 
■witb a tumor, as large as a hen's-e^, under his knee. 

Petrequin reports sixty cases, seven of which died, twenty- 
three were cured, twenty were not ; the rest were doubtful. 
Petrequin operated three times successfully on the subclavian. 

' NiecoH successfully treated two cases of aneurism of the aorta, 
and another of aneurism of the facial artery. Sir "Wm, Hamilton 
reports a successful case of aneurism of the carotid ; Schuch one 
unsueeessful ease of subclavian aneurism ; Ciniselli reports twen- 
ty-three cases, out of which sixteen died and six were cured, 
one disappeared ; Genmireau, of Pisa, one of palmar; Dr. H. B. 
Band, of New York, one of subclatiau, which was unsuccesafully 

I treated ; Dr. E. L. Keyes, of New York, one of abdominal 
aneurism, which was also unsuccessful. This makes a total of 

I one hundred and twenty-aix cases, of which, as far as I can learn, 

I forty-eight were cured ; the rest were doubtful, or not cured. 
I. Case of Aneui^sTn of the Subclavian.'' — P. K., a sailor, 

' nineteen years old. He had fallen from the foretop of the vessel 
and had struck upon his chin, thus causing a sudden and vio- 
lent extension of the neck. Tliis occurred eight weeks ago. 
ies this, one or two lacerated wounds of the soft parts 
covering the inferior maxilla. No injury was discovered at the 

I time of the accident. A few days atlerward, however, the pa- 

f tient began to suffer from slight pain and numbness in the arm 
' " Des An6vriBiiieB et de leur Tnutcment," PariB, IBSS. 



142 



CLINICAL ELECTRO-THEKAPEUTICS. 



and ehoalder, and in the course of a fortnight a pulsnting tumor 
was noticed on the right side of the nock, close to the larynx, 
and at that time had acquired very formidable dimensions. It 
occupied most of the lateral triangle of the neck, and extended 
inward beneath the sterno-cleido-mastoid muscle as far as the 
median line. Its shape was pyramidal, the apex somewhat 
rounded off, reaching as high as the top of the larynx, while 
the base extended downward behind the clavicle and sternum. 
The sternal end of the clavicle was partially dislocated forward 
and pulsated strongly, as did aU those portions of the tumor 
which could be examined. The aneurlsmal murmur was also 
exceedingly well marked. The pupil of the right eye waa eoa- 
traeted, probably from the pressure of the tumor upon the cer^ 
Tieal portion of the great sympathetic. The tumor itself waa 
very readily compressed, showing that its contents were fluid. 
The pulsations of the right carotid and brachial arteries wsm 
more feeble than those of the corresponding vessels of the oppo- 
site side, the difference, however, being only slight in the caro- 
tids. " On the outer side of the tumor the finger could be passed 
behind the clavicle, and, by pressing in the direction of the first 
rib, I was able to airest the pulsations of the radial artery." 

In regard to diagnosis, no doubt existed as to the character 
of the aneurism. Further examination revealed an aueomm 
of the first part of the subclavian. 

The magnitude of the aneurism and its proximity to the 
great trunks, combined with the low state of the patient, pre- 
cluded surgical interference by the ligature. Pressure (digital) 
was tried, however, by twelve students. This was commenced 
on the 23d of March and continued tor twenty-six hours, but 
the only result was a large ulceration of a gangrenous nature, 
produced by the fingers of the operators. This largely covered 
the sae, and at one time threatened to eat through the sac wall 
and produce secondary htemorrhage. 

On the l.'ith of April, with the aid of Dr. Gueleke, of this 
city, galvano-puncture waa performed. One gilded needle in- 
flulated was attached to the positive pole, while the nei^atiTe 
was fastened to a handle holding a steel plate covered by sponge. 
The elements were twenty in number, and were a modification 
of Bunsen. 
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The needle was introduced at the upper part of the sae — the 
I negative sponge was placed at the upper pai-t of the steraum. 
I The current was applied fifteen minutes. The pulse stood dur- 
i ing the operation ; 



Needle introduced 



,. B.24, 



needle remoTcd. 



During the operation a slight tumefaction was noticeable ; 
at the negative spot the skin was veeicated. No bad effects 
followed. May 22d, operation repeated. May 26th, again — 
each operation lasting fifteen minutes. Notwithstanding the 
tumor became firmer, it enlarged so rapidly, and produced so 
much pain that, at the patient's request, galvano-puneture was 
not repeated. On the 9th of June the patient was suddenly 
stricken down by the bursting of the aneurism externally ; the 
hieraorrhage recurred on the 12th, and proved fatal. The rup- 
ture took place through the ulcer. 

I^ost-tnortem examination showed that the aneurism in- 
volved the first part of the subclavian ; that it was produced 
by the forcible tearing away of the thyroid axis. The internal 
jugular vein, pneumogastric nerve, and carotid, are pushed, with 
the larynx, far to the left of the median line. 

When the sac was laid open, over three pounds of coagulum 
were found. At the entrance of the needles, exteriorly, wej-e 
two or three little ehaiTed spots, while internally large masses 
of white, stratified fibrinous clots were attached at these points. 
This clot mast have occupied nearly two-thii-ds of the sac. " It 
ie impossible to avoid the conclusion that, in this case, galvano- 
puneture, though it failed to cure the disease, yet caused the 
deposit of stratified fibrine to an extent which, in a leas formi- 
dable aneurism, might have brought about the desired result.'* 

A Case of Aneurism of the Arch of tJie Aorta, treated by 

Slectivlyaia.' FAniary 6^. — Mr. H., a miner, was brought to 

me for consultation by his physician. Dr. Steams, of Buffalo. 

The history of the patient was as follows : ' 

1 Treslcd by Dr, R. P. Lincoln, of New York. ' Medieid Retard, May 18, 1871. 
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He was thirty-eeven years of age, bom in Vermont. For 
eeveral years he followed the sea as a common sailor, but for 
the past five years he had worked in the mines of California. 
His general appearance was that of an active, robust man. He 
had never suffered from illness other than intermittent fever. 
There was no history of syphilis or rheumatism. He was not 
conscious of ever having overtaxed his sti'ength in lifting or 
otherwise. On the 15th of last June, while leisurely walking, 
he fell, and on rising found he did not have perfect control of 
the right half of the body, and that there was some nnmbness 
throughout the same side. During the succeeding twenty-four 
hours he sustained six of these shocks, losing conseiousnesa 
during ouly the last two, which continued but ten or fifteen 
minutes, though the impairment of sensation and motion per- 
sisted from the first, and was never wholly recovered from. 
Immediately following those attacks, he suffered pain in the 
right shoulder, extending up the side of the neck and head, 
and two or three weeks later in the left also, in both of which 
it had continued with increasing severity. About December 
1st, a small pulsative tumor was discovered in the peri-etemai 
notch, which has steadily increased in size ; within the two 
weeks previous to my seeing him it had doubled. He conld 
swallow ouly liquid food, breathed rather loudly, and within a 
few days had some cough, the cause of which was not removed 
by the effort. His radial pulse was 112, regular and equal in 
both wrists, but weak ; there was no pulsation in the lefl caro- 
tid. The laryngoscope revealed nothing of importance. 

To inspection there was presented a uniformly rounded 
tumor situated in the median line, and extending from the po- 
mum Adami to one inch below the normal situation of the up- 
per margin of the manubrium, the latter having been absorbed 
to that extent. The sternal ends of the clavicles were dislo- 
cated forward. The larynx and trachea were crowded slightly 
to the right, but the prominence of the tumor was equal on 
either aide of the median line, and measured over its apex, 
either transversely or vertically, four inches and a half. The 
apex of neither lung seemed to be encroached upon, percussion 
of these being normal both in front and behind, and respiratory 
murmur natural. The pulsation and sounds of the heart were 
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)th natural. To palpation the tnmor was elastic and pul- 
sating, with a distinct thrill, and, on applying the stethoscope, a 
distinct whiz, with each pulsation, over the whole tumor, that 
could be traced as far as the heart. I diagnosed an aneurism 
of the arch of the aorta, and advised, as tlie only means of re- 
lief, electrolysis combined with a modification of the method 
known as Valsalva's. The patient was seen at this time by 
Dr. Sass, and also by Prof Markoe, who approved of the course 
recommended, the latter thinking it probable, from the position 
and size of the tumor, that the innominate artery was involved 
at its origin. 

" The patient left the city, but returned, so that the first 
operation was made February 2()th. 

" During the time (two weeks) that had elapsed, the tumor 
had apparently doubled its size, and measured six and one-half 
inches, where it measured but four and one-half before. The 
pain in the shoulders was now so great as to prevent more than 
two or three hours' sleep at night, and he was weaker in every 
respect. For four days previous to the first operation the pa- 
tient was kept in bed, and iron, quinine, and digitalis, atlmin- 
istered by day, and morphine at night. At the time of the 
operation all the symptoms were aggravated, except the pulse, 
which was 104. 

" The method practised by Ciniselli was followed in the oper- 
ation as far as practicable, and was only modified as the nature 
of the case seemed to demand. Seven steel needles, insulated 
to within one and a half inch of their points, were introduced 
into the prominent parts of the tumor, one inch and three- 
fourths below the surface of the integument, and three-fourths 
of an inch from each other. The cathode and anode were each 
BUbdivided into two, and the positive pole preceded the nega- 
tive as the current passed through each. Every time the poles 
were changed the number of elements was increased from one 
to ten, the battery used being a modification of Stohrer's. No 
Misesthetic was used in this or the follovnng operation, and the 
increase of the pain forbade the use of a larger number of ele- 
ments. The current was closed forty minutes in all. 

"DoriDgtbe operation the diminution of the distinctness 
of the pulsation was very marked, and the patient complained 
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only of a burning pain, which became greater with the in- 
crease of the number of elements. On removing the needles, 
gas escaped for a few seconds from each puncture, and with 
the gas small pieces of clotted blood. The pulsation had almost 
entirely ceased, and the tumor had a hard feel and was some- 
what distended. The integument over the tumor wae red. 
An ice-bag and a wet compress were ordered to be kept on the 
tmnor, and perfect quiet enjoined. The amount of food was 
restricted — fluids withheld as far as possible ; there were pre- 
eeribed ten drops of the tincture of digitalis every three hours, 
and one-fourth of a grain of the sulphate of morphia at night. 

" 21st. — Pulse 104. He passed a comfortable night. Pul- 
sation of the tumor is more marked than after the operation, bnt 
not to the degree that obtained before, and the thrill was lees 
distinct. Eight ounces of blood were taken from the arm — 
other treatment unchanged, 

" 22d. — Nine A. m., pulse 100 ; comfortable. At nine a. m. 
his piilse began to increase in frequency, and he complained of 
faintnesa. Wine was administered, but these unpleasant symp- 
toms continued till I saw him at three f. m,, when I found him 
much excited and nervous, with a pulse that could hardly be 
detected at the wrist, and with a fluttering heart. Fifteen 
drops of the digitalis with wine were given at once, and ten 
drops ordered to be repeated every hour, atler which he quick- 
ly returned to his former condition. 

"35(A. — Pulse 98, less than for weeks; feels better every 
way, though weak from confinement and restricted diet. The 
operation was repeated as before. Eleven elements were used, 
the current allowed to flow fifty minutes. The immediate re- 
snlts were the same as before, but more marked, all pulsatios 
in the tumor being arrested for the time, though it partially re- 
turned during the following twenty-four hours. 

" March 2d. — Electrolysis was again repeated, the patient 
taking ether, which Dr. J. O. Stone was kind enough to ad- 
pninister. The number of eleraente was increased to fifteen, 
and the time to sixty minutes. The following gentlemen -wit- 
nessed one or more of these operations : Drs. Markoe, Stone, 
Bumstead, Sass, Parnham, Koyes, Burrall, Sturgiss, Goodwillift,, 
and Stevens. 
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CircumBtances rendered it neeesBary for the patient to 

,ve the city, though further repetitions of the electrolysis 

advised, and arraugeiuentB were made to have this done, 

and the principles of this method of treatment carried out after 

leaving the city. 

" On the 9th of March, when I last saw him, his condition, 
compared with that before treatment began, was as follows ; I 
conld not discover that the tumor had increased in size j its 
pnlsation, thrill, and murmur, were much less distinct, and its 
fluid contents evidently contained within a thicker and firmer 
wall. The pulse, which before the operation averaged 11^, was 
reduced to 90 per minute. The pain in the shoulders, though 
still considerable, was much less acute and more bear.ible, so 
that he was able' to get more sleep at night. There was no in- 
jury to the integument from the needles, their insulation act- 
ing perfectly satisfactorily, all the inflammation at the points 
of introduction and its neighborhood having entirely subsided 
before tie next operation." 

Cirsoid aneurisms which consist of a congeries of enlarged 
Tfiins and arteries have been successfully treated by Meyer.' 
"Varicose veins have also been treated, but unsuccessfully in 
most cases. The operation is sometimes indicated in varico- 
cele. Sehuch operated upon four cases of varicose veins, but 
not till after thirteen applications was a cure slowly efl'ected, 
Malgaigne treated a young girl, who sufiered with an aggra- 
vated case of this kind, -with perfect success. There is no dan- 
ger of phlebitis. The current should be passed through the 
iBJtive needle into the enlarged vein, and the sponge-covered 
iegative plate should be held upon the skin at a distance. 
Several operations are usually necessary ; and, to obviate the 
trouble of an ansesthetic by the lungs, the spray-producer may 
be used. 
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The use of electricity is rather a dernier ressort in malignant 

■growths, although cases have been related by various authors 

attesting its success. Dr. Ncftel has cured several patients, but 

it is difficult to see how galvanism actually Tieutrc^Ases (as it is 

' Meyer, p. 469. 
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claimed) cancerous matter, and removes aU tracea of ita c 
nant nature. Dr. Neftel ' reports a case in the Medical Sec- 
ord, which is as follows : 

The tumor had been removed twice before the operation by 
electrolysis. The last time it reappeared, it attained the size 
of an orange before the patient came nnder Dr. Keftel's charge. 
The tumor was found to be carcinomatous by the microscope. 
Tlie operation was performed three times, with ten, twenty, 
and thirty elements, and seaneet lasting two, five, and ten 
minutes. After the operation, the tumor was much larger and 
Botter than before. It gradually began to disappear till the end 
of the second month, when no vestiges of the original growth 
were seen. There was no return of the tumor. 

Dr. A. Jacobi and others have had cases that have recov- 
ered. Dr. J. Sinclair Holden,' physician to Lome Union Hos- 
pital, London, reports an unsuccessful operation upon a recur- 
rent fibroid tumor. The patient, a young woman, Irnd a malig- 
nant tumor occupying the infra-spinal portion of the scapuU. 
It had begun to press upon the trachea, as it involved the en- 
tire side of the neck. Dr. Holden used Smee's battery with 
aix cells ; four needles were introduced, two positive and two 
negative. The current (continuous) was applied three times a 
week for the space of a quarter of an hour. The result was 
that the part acted upon decreased in growth, and the surronnd- 
ing parts grew rapidly. 

i'aradization may be used as a local ansesthetic in casea of 
scirrhus. If it is applied about the diseased parts, much com- 
fort can be given to the patient. Erectile tumors yield readily 
to electrolysis. Dr. Saas, of New York, had a most rem&rkitUe 
case, which he treated with the greatest success. The patieat 
was a prominent officer in the United States Army, aged thir- 
ty-three, and suffered from a small erectile tumor situated od 
the left side of the neck, in the anteroinferior portion of 
the region defined by the stemo-cleido-mastoid and trapezius 
muscles, and the clavicle. This appeared six weeks ailer an 
unusual strain upon the voice, and, when seen by Drs, Sims, 
Saas, and R. F. Lincoln, annoyed the patient terribly, as its 
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'■pressure upon tlie tracbea greatly interfered with respiration. 
Any cause, euc-h aa indigestion, active exercise, and mental ex- 
citement, would increase its size notably. On the 30th of Sep- 
tember, 1870, tbe patient was anaesthetized, and four gilded 
Bteel needles were introduced into the four quarters of the tu- 
mor — the two upper being one and one-fourth ineb apart, and 
one inch above the lower, which were one inch apart. The 
two inner were connected with the cathode, and the two outer 
■with the anode. Ten, then fifteen elements of Stohrer'g bat- 
tery were used. The strength of the current was gradually in- 
creased. At the end of fifteen minutes the two lower needles 
were removed, thus concentrating the force of the current on 
the two upper. 

During the operation the prominence of the tumor disap- 
peared, and was substituted by a hard mass. The skin over 
the tumor presented a bright blush, and the trachea had re- 
turned to its proper place. The patient kept quiet for three 
days, and kept a cold-water compress to his throat. 

October 2iih.. — The tumor was diminishing in size, aud the 
patient was entirely well.' 

NfBvi have been treated in tliis way, but a better means for 
liheir removal is the galvano-cautery. 

I have personally witnessed the good effects following elee- 
trolyzation of goitres. Althaus speaks very encouragingly of 
this treatment. Of course, the ti'eatment must occupy a long 
time, and we must have patience. The case which follows, 
however, is an exception to this rule, as the period between 
4he first appUcation and the last, when the patient's condition 
ifi so remarkably ameliorated, was very short : 

I. L. T., aged fifty-two ; Westphalia. I first saw the patient 

March 20, 1872, when she presented herself with the follow- 
ig history : She had been in this country thirty years, and 

years ago a swelKng appeared in the anterior part of her 

^cck ; this increased, growing higher and larger, and interfer- 

~ ig with deglutition and respiration. On examination I found 

large goitre, the skin over which was tense and glazed. This 

.mor occupied the entire anterior part of the neck, and meas- 

' Tbe facts of Die above cose I have taken from Beard nnd RockweU'a " Kedle*! 
il Surgical Eleolricitj," p. 666. 
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ured, at its largest circumference, fifteen and a quarter inchM. 
The weight of the patient was one hundred and twenty pounds, 
her height, five feet five and a quarter inches. Galvanism was 
applied hy means of two moistened sponges placed on either 
Bide. The curj-ent, from forty cells, was transmitted for a period 
of twenty minutes. During the seance the tumor became large 
and very red, and a severe coughing fit was produced. 

March 23d. — Patient breathes more easily. Thirty cells. 

28th. — Thirty cells. Tumor has decreased three-fourtha of 
an inch. 

April ith. — Tumor measures fourteen inches. After the 
last visit she had pain, with difficulty of respiration. Forty 
cells. 

Gth. — Goitre measures thirteen and three-quarter inches. 
Forty cells. 

11th. — Deformity much less. Patient desires to discontinue 
treatment. 

Ifovember. — ^Patient seen four months afterward ; no subse- 
quent growth of the tumor. 

M. Groh has made a series of experiments with differently- 
constructed batteries. He finds that strong currents are best 
adapted for those cases in which it is desirable that r.ipid de- 
struction should be effected, as in carcinoma ; but for the treat- 
ment of small tumors, and where the object is to produce co- 
agulation, those batteries should be used which consist of a 
small number of small plates. The pain accompanying the 
operation increases with the number of the elements. Li the 
first series of cases he reports that he treated six patients in 
twelve sittings with the electrolytic current. None of these 
patients were narcotized, and the pain was found to be sup- 
portable up to twenty elements. One of them was a man, 
aged thirty-nine, with hydro- sarcoeele. Immediately after the 
application, considerable diminution of the consistence of the 
tumor was observed ; and after four days it had diminkhed 
one-half. He has used electrolysis in various modes : with 
strong currents applied for a short time, and with weak eni^ 
rents for a longer period ; the former in cases of angioma, hsetn- 
orrhoids or swellings, scrofulous lupus, condylomata, aad sar- 
coma, and in all instances with good results. The applicatiOB 
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: cTirrentB he tliinkB deserving of much more extended 
trial, as it has answered "capitally in his hands. 

Pulvermacher'e chains, and Garrat's metallic disks, may be 
worn over or about eome tumors, with the effect of eometimea 
reducing them. I doubt if the galvanic action from these in- 
struments would be sufficient to accomplish any great reduction 
in the size of the growth. 

THE ELECTBOLTZATION OF SEROUS TUMORS, ETC. 
Passing over the special consideration of encysted tumora 
with a word-— and that is, that, besides affecting absorption, the 
constant current creates an adhesive inflammation of the sae- 
wall — we will discuss its merits in hydrocele. The older 
writers, who treated these effusions by the introduction of a 
canula and rougli wire, were more apt to cure the patient by 
the irritation and inflammation produced by their instruments 
than by the electric current. Althaus recommends that an in- 
Bulated needle connected with the negative pole be introduced 
foirly into the cavity of the tunica vaginahs, and the positive 
sponge should be applied exteriorly. The current should be 
passed for from five to seven minutes. One application is usu- 
ally sufficient. If the faradic current is employed, three or four 
operations are required. The galvanic current should be em- 
ployed. I append a case treated by Dr. Alexander Murray, of 
tlus city : 

" John McCaffrey, aged forty years, ship-carpenter, applied 
to me on the ITth of August, 1869, for treatment of a hydro^ 
cele of the right side of the scrotum. He stated that two years 
ago, while at work in a ship-yard, he was struck accidentally 
with a piece of wood on the testicle. Inflammation followed. 
About four months before I saw the man, he noticed that the 
Bcrotum grew larger and softer, and caused a dragging pain in 
the side. 

"I tapped this hydrocele seven times in eighteen months, 
the quantity of fluid drawn oft' varying, at eacli operation, from 
twenty-seven ounces to seventeen ounces. lie was unwiiliug to 
submit to any operation for a radical cure, lest he might lose the 
proceeds of a few days' work. He wore a suspensory bandage to 
support the scrotum. On the 9th of May, 1871, I introduced 
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a trocar and caniila for the eighth tapping, withdrew the h 
car, and, hefore any quantity of the fluid bad escaped from the 
Bac, I inserted a platina wire as large as the trocar, connecting 
it with the negative pole of the galvanic battery, and, with the 
positive sponge-electrode over the scrotum, I employed a cur- 
rent, gradually increasing it until it produced pain. After thir- 
ty minutes I allowed the accumulated fl.uid (seventeen ounces) 
to run off", and then continued the use of the cmTcnt for five 
minutes longer. 

"More than six months have elapsed, and I find upon ex- 
amination that there has been no reacenmnlation of fluid, and 
that the right side of the scrotum is only a little larger than 
the left, with no sensation of weight or pain. There was but 
slight cedema for two days after the operation." 

Dr. Dittle ' treated a hydrocele, which was benefited after 
three applications, each lasting fifteen minutes {the positive 
twice and the negative once in the tumor), so much that it 
was diminished to one-quarter its former volume ; the tunica 
vaginalis became hard and tough, and the tumor lost its trans- 
parency. This gentleman also experimented with varicose vei/na 
of the leg according to the same method, and had the result 
that contraction of the vessel to a hardened cord, and all sub- 
jective symptoms, disappeared. A varicocele, enormous in size, 
was contracted, after one introduction of four needles (attached 
to the platina-pole), to such dimensions that, after three weeks, 
the veins had the appearance of empty, hard, tough cords, and 
soon after followed by entire disappearance of the disease. 

Hydaiids. — -Drs. Fagge and Durham, and Dr. Forster, of 
London, have operated upon eight cases of hydatids in the 
manner described by Althaus in his treatise " On the Electro- 
lytic Treatment of Tumors." The two former gentlemen pre- 
sented a paper on the subject, at a meeting of the Royal Medi- 
co-Chirnrgieal Society. In each case two needles were passed 
into the tumor, and were connected with the negative pole of a 
battery of ten cells. The positive pole, terminating in a moist- 
ened sponge, was placed upon the surface of the abdomen. The 
current was allowed to pass for a period varying from ten to 

' "BeitriigB unreleotcoljtiBchen Belmndlung," Oatr. ZeiiKhr. f. prael. 
Nob. 17, IS, 1868. 
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"IwMity minutes in different cases. The needles were then 
withdrawn. A little clear fluid in some cases appeared at the 
Beat of the puncturea. 

No prelimioary tapping nor exploratory puncture was made 
1 in any case. The diagnosis rested on the facts that the patient 
f had a roonded, elastic tumor projecting from the liver, and that 
I this was cystic, as proved by the needles ruhbing freely against 
I one another in its interior, although introduced an inch or two 
apart. 

The operation was followed in most cases by rapid dimi- 
nution of tlie tumor, which, even shortly after the operation, 
became soft and flaccid. At the same time, in some cases, 
\ fluctuation became perceptible in the lower part of the abdo- 
I men. 

Slight febrile symptoms, and more or less pain, in moat 

\ cases followed the operation ; these symptoms, however, rarely 

lasted more than three or four days. In one instance they 

were entirely absent. In most cases the patients were able to 

get about in a few days, and some of them were discharged 

from the hospital at the end of two or three weeks. Even at 

this early period the tumor had already, in some cases, very 

L manifestly decreased in size ; and, as a rule, this decrease, when 

ionce it had fairly commenced, steadily progressed. After the 

e of six months or a year, when each patient returned for 

■examination, no trace of the disease remained; or, at most, 

I there was only some ill-defined fulness of the epigastrium. 

In one case only the result still remained doubtful. In the 

I remaining seven cases the favorable issue above described had 

I already tal;en place. All the patients were in perfect health. 

In the latter part of the paper the results of electrolysis are 

X)mpared with those of simple tapping — the operation which 

3 hitherto been most successful in the cure of hydatid dis- 

ases of the liver. The authors claim for electrolysis that it 

rivals simple tapping in being unattended with immediate dan- 

Iger to the life of the patient, and that it is to be preferred, 

' inasmuch as (according to their experience up to the present 

time) it involves no danger of suppuration within the cyst, and 

consequent risk and sufl'ering — results which often follow sim- 

m pie tapping. 
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ELECTEOLYSIS OF STRICTURES. 

The operation of electrolyeie in etricture of the urethra has 
been the subject of much controversy among taedical writerB. 
Mallez and Tripier have operated most successfully in many 
cases, and up to the year 1870 had performed thirty-one cures. 
Dr. Keyesj' of this city, discourages the operation. He passed 
an instrument of his own construction upon the patients with- 
out doing any good. Dr. Keyes recites his experience, states 
his cases, and convinces the reader that he has most carefully 
investigated the subject. 

The theory of the electrolysis of stricture is this : The 
slough produced where the negative pole touches is such as 
that produced by an alkaline caustic, and the cicatrix is soft 
and non-contractile. At the positive pole the cicatrix is retrac- 
tile, like that left by a biu-n or an acid. An instrument insu- 
lated to its end, where it terminates in an olive-pointed bulb, is 
connected with one pole (the positive), and passed into the ure- 
thra till it reaches the stricture. The other pole (negative) is 
held against some part of the body in the neighborhood. Mal- 
lez and Tripier say that one operation is sufficient. Dr. Keyes's 
conclusions are as follows : " Organic strictures may be widened 
by tlie passage of the negative current. Eeeontraction tak^ 
place after this, as after all other methods (Mallez and Tripier 
to the contrary). Sometimes the urethra becomes continuously 
wider at the constricted portion. The operation is painful, and 
vesical symptoms are aggravated where they exist." 

From my own experience I find that the only beneficial re- 
sults that follow the use of electricity in these cases are those 
that occur when the current is very mild (not so strong as to 
produce sloughs or cicatrices). A mild current undoubtedly 
has an electrolytic effect which will eventually enlarge the 
point of stricture. 

Dr. Eobert Neumann ' has treated several cases of stricture 
successfully ; but, as two agents, galvanism and latninaria di^- 
tata, were used, we are left in the dark as to what virtue gal- 
vanism actually had. 

' " Praotical Electro-Therapeutics," Nea York Medical Journal, Deoamber, 1811, 
p. 6ST. 

• Medical Jiecord, July 1, 1872. 
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GALVANO-TnERAPEtlTICS OF WODNDS AND ULCERS. 
"We shall find that, when electric etuaulation of a slowly- 
healiDg wound or ulceration is made, a most remarkable 
change in the appearance and behavior of the part will occur. 
Granulation will spring up, and a cicatrix as quickly form. So 
striking is the above experiment that, if syatematic galvanic 
stimulation of an ulcer be made, it will heal in a very few days. 
In old indolent ulcers this treatment is far preferable to all 
others. "We may either apply the faradic or galvanic currents 
by means of a metallic plate (zinc is preferred), or we may ad- 
just permanently a plate of silver to the surface of the ulcer, 
and a plate of zinc to some adjacent point on the healthy skin. 
These should be connected by a wire soldered to both. The 
perspiration from the skin beneath the upper plate, and the 
moisture upon the surface of the nicer, will generate a feeble 
galvanic current. These plates may be fastened in place by 
adhesive straps, but the surface of the sore should be watched 
from day to day to moderate the action. 

Dr. Alexander Murray reports the following case : " A man, 
aged thirty, with seven ulcers upon the lower third of the right 
leg, applied to me for treatment during the month of October 
instant. These ulcers were of two years' standing, and, as the 
f case appeared to me to be one favorable for testing the relative 
I merits of the poles, the size and condition of each ulcer being as 
' nearly as possible uniform, I selected four for treatment by the 
positive and three by the negative pole. I first cleansed the 
I eorea with a piece of sponge wet with a weak solution of chlori- 
I uated soda, and having partiaUy dried them I applied the flat- 
I disk electrode. I applied the galvanic current as strong as 
could be home to each ulcer, for the space of five minutes, oc- 
I caaionally wiping away any discharge. This treatment was re- 
I peated every third day. In two weeks the healing process, in 
I the four under the influence of the positive pole, wa-t considera- 
tly in advance of that of the three under that of the negative." 
Ihave galvanized indolent buboes, and have induced granu- 
lations and final closure of the wound in a very short time, 
I' Dr. G-. K. Smith,' of Brooklyn, and Dr. Snively, of the same 
' Beard and Hockwpil, " Medical Eleclrioity," p, 661. 
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city, have both treated fllowlj-healing Btmnps after ampQtib 
tioa. 

CicatHces, Anchylosis, etc. — In the CentralMaU fur die 
Med. Wissen., lately, Dr. M. Meyer gave liis experience on the 
effect of galvanism on scars, contractions, and anchylosis. If 
the positive pole is placed on the scar in the inusde, with the 
negative pole on the opposite side of the bone or on the mnscle 
at some distance off, a remarkable softening of the scar takes 
place ; by means of a frequent repetition of this operation for 
the space of three or five minutes, with a current only percepti- 
ble, but painless, the exudation disappears, and the skin of the 
sear becomes pUant and of normal color. Contractions caused 
by immovable bands very quickly yield to the positive pole [ 
those caused by muscular or tendonous scars disappear, by 
gradual softening of the scars ; those caused by contusion of a 
nerve, and for the most part accompanied by anffisthesia of the 
skin, give way most rapidly by the following method : the neg- 
ative pole is held to the anaesthetized skin, while the scar and 
contraction are touched with tlie positive pole. The swellings 
in the bones which are caused by the entrance of bullets very 
quickly go down, and often in a few minutes a marked and 
visible swelling may he influenced, while chronic nodes and 
scrofulous swellings of bones, again, only very gradually are 
lessened in size. In one case, the right median nerve was 
injured one inch below the axilla, the palm of the band waa 
without sensation, the upper arm could be raised only with 
great difficulty. In six weeks the patient was cured ; could 
raise the arm easily, and shut the last three fingers. The ring- 
finger alone was stiff, and its skin without sens-ition ; the 
thumb, too, a little constrained in its motion, and the pressure 
of the hand still weak. 

THE ELECTRIC TREATMENT OF N^VUS, ETC. 

When we meet with those bluish-red spots which are com- 
monly termed " birth-marks," we may remove them, if they 
are not too large, by the appKcation of the negative pole. I^ 
however, we find that they are raised above the level of tfaa 
skin, and are purely ntevi niaternus, we must use a more se- 
vere method. "We may then introduce into their substanca 
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two or more wires connected with a galvanic battery, and pass 
a strong current. The rapid evolution of hydrogen at the neg- 
ative pole will be followed by disintegration of the growth by 
the mechanical pressure of numerous bubbles of this gas. The 
liest results 1 have had were those following a heated condition 
of the wires or needles. Many operators make this distinctly 
one of galvano-causty. I have used a platinum needle, which 
id quite flexible ; tliis is attached to a 6teel point, and the 
growth literally sewed. Wlien the wire is passed through the 
growth, I attach the two cords of a powerful galvanic battery 
(usually a galvano-causty battery) to either end by small 
clamps. The wire immediately becomes red-hot. I make sev- 
eral punctures of this kind. 

Dr. Alexander Murray,' when performing the operation of 




rdectrolysis upon a nseviia, introduces the needles in the manner 
■.depicted in Frg. 4S. Dr. Murray has been unusually successful 
I'in his treatment of these cases. 

Foreign literature is very proIiHc in stsitistics of this opera- 
I'tion. Dr. Maas, of Breslau, has collected' the histories of one 
I hundred and twelve cases of uievub treated by the galvanic 
I cautery. The results were as follows : Capillary ntevus — cored, 
' thirty-two; improved, one; result unknown, one. Cavemoua 
or venous nferue — cm'ed, seventy-two ; improved, eight ; resnlt 
unknown, one ; died, three. Arterial ntevus — cured, two; im- 
proved, one, Nffivus combined with other tumors — cured, six ; 
improved, one ; resnlt unknown, two. He derives from the 
I examination of the cases the conclusion that the galvanic cau- 

' Nta York Medical Reeord^ November 1, 1873. 
* Arehiv/iir iliniKhai Ckirur^ie, vol. lii. 
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tery is followed by the best results in nsevris, and is much safer 
than the injection of perchloride of iron or any other coagu- 
lating fluid. It would, however, be wrong to say positively 
that the remedy is indicated in all cases of nsevus. The sur- 
geon must take the circumstances of each case into considera- 
tion. 
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The applicability of this process in many cases when the 
knife is impracticable, and its advantages over that instrument 
in certain instances, recommend it at once as a most valnabls 
surgical means. Galvano-eausty has been used lately in this 
conntry by the gynsacologists to a great extent, and abroad by 
other specialists in very many surgical diseases. The opera- 
tions for whieli it is specially indicated are the following : 

Eemoval of polypi, pediculated tumors, etc. 

Removal of cancerous masses from the cervix nteri and 
■ other localities. 

Removal of hremorrhoids. 

The division of sinnses and fistuliB. 

Cauterization of diseased surfaces, 

Canterization of the vaginal walls for the purpose of eaus- 
I ing cicatricial contraction. 

Cauterization of ulcers. 

Amputation of the cervis uteri, etc. 

The advantages of galvano-eausty are evident. Its use is 
attended by no htemorrhage, the parts acted upon being cau- 
terized most effectually. The cautery may be introduced in a 
cold state, and, when the instruments are adjusted, the opera- 
tion performed, and the catitery withdrawn, without any injury 
to the adjacent parts. It can be used in places where the em- 
L ployraent of the knife would be inconvenient or impossible. 
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The operation is comparatively painless ; tliore ia ao 
speak of, and thus the danger is reduced to a minimum. 

There is very seklom any occasion for the use of the liga- 
ture or torsion ; there is consequently no hagraorrhage. These 
advantAges recommend it most highly. 

The rationale of galvano-causty is this : Wlien a poor con- 
ductor of the electric current is placed between two good ones, 
and a current of quantity is sent through them, the poor con- 
ductor, from its inability to transmit the great amount of elec- 
tric fluid, will immediately imdergo a nipid increase of tem- 
perature. 

Platinum is used as the resisting part of the circuit, and 
with a proper current it will become first red and then white 
hot. Certain conditions govern the selection of the cauterizing 
wire, and these are — 1. That it should be smaJl and short. A 
large wire will require a gi-eater current to raise its temperature 
than a small one. 2. The wire should always be platinum, as 
the other metals easily melt. 

Galvano-CavMy Batteries.- — The German surgeons are in 
the habit of using MiddeldorpPs, Grenet's, and Eunsen's bat- 
teries. Most of these are inconvenient from the fact that it 18 
troublesome to remove the plate from the solution after use, 
and that these foreign batteries are cumbersome and bulliy. A 
galvano-cauKty battery must furnish a " quantity-current," and 
this can only be done by the use of large plates, and by con- 
densation of the poles ; that is to say, the negative poles of the 
several batteries should all be joined together, and the positive 
poles should be united in the same way, instead of one ele- 
ment, electro-positive, being joined with another, electro-nega- 
tive, and so on through the series, as is the arrangement in tiie 
batteries giving "intensity-currents," When all the elemente 
of one kind, and all of another, are joined as I have just de- 
scribed, we have but two large plates, so to speak, and thus 
get a very powerful quantity current. The instruments of the 
Galvano-Faradic Company of New York (Fig. 49) are most 
excellent ; they are a greatly-improved modification of Btoh- 
rer's. By a screw on top, we are enabled to get a gradual in- 
crease of current, thus immersing the plates, or removing tb^n 
entirely. When I spoke of polarization, I mentioned the fact 
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tbat ntimeroua email local ciirreiits were apt to generate upon 
the Bnrface of the plates, alBo that tbe negative plate would be 
eventually covered by so many bubbles of tlie hydrogen gas 
that the strength of the current would be diminished. This 
condition is fatal to a uniform strength of current, and, as this 
is desirable in galvano-causty, we require some remedy for the 
evil. To moat of the batteries, therefore, are attached a pair 




of bellows which can be worked by an assistant. A current 
of air from these paasos into the exciting solution of the bat- 
tery, and prevents the accumulation of gas upon the carbon- 
plate. I have used a battery made for rae by Mr. Chester, of 
this city, and also a series of twenty Grove's cells, but consider 
the Galvano-Faradic Company's battery mnch better than either 
of them. 

Mr. Jerome Kidder, of New York, makes a galvano-causty 
battery which Dps. Beard and Rockwell speak very highly of. 

Fig. 50 represents Dr. Byrne's battery. The merits of this 
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instrument is its ready portability. As u piece of worbi 
ship it is delicate and beautiful, its great defect being that the 
zinc plates are so very tMu that they are rapidly eaten up by 
the solution in which they arc immersed. I had the p 




of witnessing the duty thio little batterv can perform, at" 
cent operation b> Ur &ims, at the Woman's Hospital Tt 
consists of twelve carbons and twelve zincs, each three by five 
inches, combmtd ind arrans^ so is to represent four sets or 
cells of three pairs each In this ordei the elements are se- 
curely fastened b> nuts and s lews to i haid rubber platform 
seven and a halt by eight inches in surtice, and one-quarter 
ineh thick , and the Lombmations and (oonection*! eftected by 
means of nirrow stiips ot copper annealed nnd nickel plated. 



Fio. Bl,— Dr. Byrae'B GalTano-CaaBty Loop.' 

In the centre is a cog-wheel three inches in diameter, which, 

on being turned by means of upright handles, causes the two 

water-agitators to revolve. The object of this arrangement is 

' All of Dr. Byr»e'8 inatruiiienta are made by Moaars. Shepherd 1 Dudlej, N. Y. 
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9 mcreaBe the power of the battery, when, owing to continued 
lae, as in tedious operations, tLe fluid may become exhausted. 

Instrumenta.—Stijhrev, of Dresden, sent to tliis country the 

first galvano-cauety electrodes that were 

nsed here. Since their arrival, numerous 

improvements have been made. The in- 

Ifitruments iised may be divided into three 

sa, and these have subdivasions. They 



1. The loop. 

2. The cauterizing knife. 

3. The porcelain, or dome cautery. 
1. The loop, which is constructed on 

! principle I have alluded to before, is 
tnply a piece of fine platinum wire pass- 
sig through supports, and, after being 
loubled, is attached to a non-conducting 
tarrel, which is made to revolve at the 
rill of the operator, tlius shortening its 
mgth, and finally reducing it altogether, 
*^if desired. A handle containing an ar- 
rangement for breaking the circuit is ad- 
justed to the supports' or tubes through 
^wbich the wires pass. 
^V StOhrcr makes an instrument so cum- 
Hbersome that it is exceedingly clumsy to 
"work with,' At ray suggestion, Mr. Bart- 
lett, of the Galvano - Faradic Company, 
made me, after a sketch I gave him, an 
Se'ectrode which I have used several times 
irith success. Its weight is but a few 
I, and it is simply and entirely un- 
r the command of the operator, but one 
land being required for its manipulation. 

Fig. 52 represents the electrode I have ^ 
juBt mentioned. It consists of a barrel 
regulated by a ratchet ; two tubes, a handle, and a slide for 
breaking the current. The loop of platinum wire pasBes 

'Sinec wriling this, I bavo heard of a most ocollent electrode devised bj Dr. 
B. F. DavBDn, of this city. 
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through these tubes and may be moved upon the barrel, thus 
reducing its diameter. These are made of different shapeo; 
either large, for the greater operations, or long and narrow, tor 
the removal of tumors in the larynx, or operations in the vagina. 

2. The cauierisinff knife is but a flat plate of platinum, 
which, when incandescent, may be used to divide the soft parta. 
It is also made in many shapes. 

3. The Porcdain, or Dame Cautery. — The spiral adjustment 
of a piece of platinum wire immediately to the surface of a cone 
of thin porcelain wiU result in the baiting of the porcelain by 
the wire when the current is passed. They are of numerouG 




shapes and sizes, in accordance with the surface of the part to 
be operated upon. The eauterizer may be used in all rases 
when it is our desire to arrest hcemorrhage. 

In operating, we should first see that our connections are 
all perfect, and that the battery is freshly charged. Then we 
should test the severance power upon a piece of raw meat. If 
the juices of the meat lower the temperature of the wire too 
greatly, a turn or two of the handle which immerses the plates 
will increase the quantity of the current ; when the wire la 
brought to a white, not a red heat (for with the latter the wire 
tears off pieces of tissue, and makes a ragged cut, opening the 
mouths of the vessels, thus producing hiemorrhage), we may 
break the current and prepare for the operation in hand. Tlie 
wire should be adjusted about the neck of the tumor, or the 
most convenient place, and, after the wire is woujid upon the 
barrel till the part is tightly constricted, the slide is moved and 
the citnent turned on. Gentle traction is then made, and the 
growth removed. The slide is to be immediately closed, or 
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the wire will be melted. Very little after-treatment is to be 
obeerved. Cold-water dressings, and attention to the patient's 
general condition, are all that are necessary. 

The heat of the wire must be gauged to incandeacenue, and 
the operation quickly performed, otherwise the alow passage 
of the wire through tlie tissues will produce a diffused inflam- 
mation. When the eschar comes away, we may treat the de- 
nuded surface as we would any other case of simple ulceration. 

The eases I have treated have been of inconsiderable im- 
portance. I append one or two, however : 

I. Dr. G. The patient presented himself with a small, hard 
tumor on his right shoulder. After placing a piece of moist- 
ened linen on the part perforated, to permit the exposure of 
the entire tumor, I passed the wire loop about the most eon- 
Btricted portion, and, after taking the preparatory steps just 
mentioned, I completed the circuit and made gentle traction 
on the vrire. In half a minute the growth came away, with- 
out a drop of blood to be seen. The eschar was of an ashy-" 
gray color. In a week this eschar became detached, and be- 
neath I found a healthy granulating surface. A few straps, 
and stimulating ointment quickly healed the part. 

II. E. T., aged twenty-five. The patient came to mo with a 
small complete fistula, very near the verge of the anus. One 
end of the wire was detached from the barrel and passed by an 
eyed probe through the fistula into the rectum. It was then 
Wught down, passed through the tube, and fastened to the 
barrel ; after the loop was tightened, the circuit was closed and 
the tissues divided. The after-management of the ease was 
that ueually employed in this operation, by the knife. The 
tardy separation of the slough enabled the cavity of the abscess 
to fill up to a great extent before the bare surfaces of the cut 
portion were exposed. Consequently there was not the usual 
disposition of the wound to close by primary adhesion. One ad- 
vantage of this use of the galvano-causty in this case depended 
upon the fact that the patient bad a " holy horror " of the knife. 

Dr. A. Murray, of New York, performed the operation upon 
s patient of his in a different way, as the following case will 
show : 

III. In August, 1871, John Connor, who, for nearly eighteen 
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montlis, had been BufFering from a,Jistula in ano, applied to tM 
for treatment, requesting a cure if poaeible without a eiirgical 
operation. I introduced a small probe of platina wire into the 
fistulous canal, and a wooden scoop into the rectum as a pdtU 
fPappui for the extremity of the probe. During the operation, 
a galvanic current of sixteen cells, steadily increased, was al- 
lowed to pass for fifteen minutes. The battery having been 
freshly filled that day, the probe became heated bo rapidly that 
I was compelled to desist from the application sooner than I 
had wished. However, I was gratified to find that, at the ex- 
piration of five days, the fistula had entirely healed. 

IV. Dr. Corradi ' lately removed a large tumor (fibrous poly- 
pus) from the pharynx of a man who for a year had been unable 
to pass air through the nostrils. The tumor, when removed, 
measured forty-eight millimetres long, by twenty-eight wide, 
and was of oval form. The base of the tumor adhered to the 
pharynx. The tumor was surrounded by the loop of platinum 
wire fifty-eight centimetres long, the two ends of which were 
brought out of the right nostril. After seeing that the wire 
was closely brought up to the base of the tumor, the two ends 
of it were attached to the extremities of a galvano-cauetic ap- 
.paratus. The tumor was rapidly cut through, and the patient 
did well. 

The following cures were reported recently by Dr. TboguB 
Bryant, of London : 

V. Outaneous Wcevus over Chest. — Alice C, aged four 
Toonths. Nsevus involving the skin on the left side of the chest, 
the size of a crown-piece. On January 8, 1809, it was cauterized 
deeply with the porcelain cautery, and brought to a white heat 
by a coil of platinum wire. The whole growth was completely 
destroyed, and in two weeks, when the eschar had separated, 
perfect cicatrization had taken place. 

VI. Cutaneous Ncedus over Forehead. — Agnes W., aged four 
months. Superficial nsevus over right frontal eminence, the size 
of a shQling. On October 30, 1868, the cautery was freely ap- 
plied, not a stain of blood showing itself. A brown eschar was 
left ; in two weeks this came away, and the parts had healed, 8 

,nd movable cicatrix remaining, 

' "Lo 9perimentale," 1871. 
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Vll, Mixed JVcevua over Forehead. — Robert C, aged sixteen 
months. Mixed nfevus, the size of a shilling, on the right 
aide of the forehead ; it was very elevated and spongy, llr. 
Bryant cauterized this superficially, at fii-st turning it into a 
brown eschar, and then puncturing it with another forai of 
platinum cautery, the object of this being to destroy the deeper 
parts of the growth. In two weeks tlie whole dried scab came 
off, and a sound healing surface remained. In another week 
the cure was complete. 

Vm. Spreading Lupus of the Face, cured by the Cautery. — 
Eliza T,, aged tldrty, came under Mr. Bryant's care with a spread- 
ing lupus, involving the whole of the nose and upper lip. It 
had existed for four years, and, in spite of all treatment, had 
steadily progressed. On November 6, 1868, it was freely cauter- 
By the 19th the scab was coming away, a heaUng surface 
Temaining. By the 26th the whole eschar had fallen off, and 
:lfhe wound was closing. By December 8th tlie woman was 
well. She was seen on April 10th, when it was difficult to 

lake out the seat of the former disease, the cicatrices being so 

idistinct, and the skin natural. 
Dr. Byrne, of Brooklyn, and Dr. Marion Sims, of this city, 
have both operated upon women with galvano-causty in a gi-eat 
number of instances with remarkable success. 

Mr. Elliot," of London, gives the operation for prolapsus, as 

tllows : " A glass speculum coated with caoutchouc is first 

.troduced into the vagina. The os is then cleaned with a 
piece of cotton-wool ; the cautery next heated is allowed to be 
quenched by the diseased tissue, the duration of the applica- 
tion, and the depth of introduction, depending upon the effect 
required. Eschars are easily produced, and the cervix uteri is 
aeen to contract under the application of the cautery, 

" It is never advisable to use a metallic speculum, for the in- 
terior heat is apt to be radiated to sueli a degree that absolute 
burning of the vaginal walls may ensue. The wax or caoutchouc- 
covered glass ones are the best. Pledgets of wet lint should be 
spread about the exposed surfaces. These simple precautions 
go far to insure the safety of the operation." 

Dr. Byrne, of Brooklyn, gives the following case : 

' London Larutt, 18B3, vol. L 
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IX. Carcinoma of the Utenia, mvolvintf both Ziower and 

Supra- Vaginal Portions of the Organs.' — ^Mra. , aged fortj- 

Beren, the motlier of three children, the youngeBt being ten years 
of age. Since her last confinement, and up to three years ago, 
menstruation has always been regular ; but, about thia time, 
symptoms such as itsually indicate the approach of the critical 
period of life began to appear. Menstruation became at firet 
irregular, but, for over a year, bad lost all the character of peri- 
odicity normal to that function, and copious hfemorrhagee had 
now reduced her to a perfectly helpless condition. By a digital 
examination, the vaginal cervix was found to be hypertrophied 
and irregularly hard to the touch. 

The OB uteri admitted, with some difficulty, tlie index-finger 
to the extent of about half an inch, and the surrounding tlBSues, 
as far as could be reached, were unyielding and indurated, 
Owing to the peculiar shape of the outgrowth within the va- 
gina, and the absence of any circular line of depression near 
the uteri-vaginal point of convergence, it was very evident that 
the adjustment of an earaseur cautery loop would be unprae- 
ticable. The difficulty arising from this state of things, though 
not encountered in any of the doctor's previous cases, was, 
nevertheless, provided for. An antesthetic having been ad- 
ministered, and the patient placed on the table, there was no 
difficulty found in bringing the uterus into such a position 
that full control and ample space were afl'ordod for any manip- 
ulation needed. The gentlemen present at the operation were 
Drs. G. K. Smith, Skeene, Dwyer, and Bedell. 

The projecting mass was seized by means of a vnlsellom 
forceps held in the left hand, while, with a cautery-knife of pe- 
culiar construction, the part so grasped was slowly eevared, 
and removed without loss of blood. The same knife, but bent 
in a semicircular form, was now applied to the subjacent stmct 
ures, which were cautiously sliced off, piece by piece, upward 
as well as laterally, to the utmost extent compatible with the 
integrity of the peritoneal surroundings. When the organ was 
thus scooped out, a deep cavity was left, from the bottom of 
which to the fimdus measured less than one inch, No h8elmo^ 
rhage occurred during the whole operation. 

' Ameriam Jourmd of Ob^etricj, Aagust, 1871, 
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A siibaequent examination revealed an utter absence of in- 
dnrated tissue; of coarse, nothing is found resembling a cervix 

uterus. The vaginal canal terminates in a deep md-desac, 
the interior of which seems to be completely healed and covered 
by a healthy membrane. It is also worthy of notice that in 
the natural process of reparation a good deal of contraction has 
taken place, but the opening is neither puckered, nor does it 
offer the slightest resistance to dilatation by separating the 
blades of a polypus-forceps. The patient has a good appetite, 
is free from pain, and sleeps well. She may be pronounced 
convalescent and out of danger. 

Dr. E, has also operated upon, and satisfactorily removed, a 
very large fibroid polypus in a woman of thirty. It appeared 
the third day after labor, and, owing to the size and history, 
was at first mistaken for an inverted uterus. The attachment 
was to the posterior lip of the cervix. Removed by the gal- 
vanic loop. He has also removed elongated eerviei, cauliflower 
cancer of the uterus, etc., etc. 

In numerous minor operations it has been successful in my 
Itands. I have, on more than one occasion, stopped obstinate 
haemorrhage following the use of the knife. 

Dr. Whittaker, of Cincinnati, contributes the following case 
to The Clinic : ' 

X. Atnputaiion of the Cervix. — ^Mrs. B., aged twenty-eight, 
still sterile, though married for several years and in fair physi- 
cal condition. She has suffered with menstrual irregularities 
ever since marriage ; dysmenorrhoeal at times, in character, at 
times amenorrhoeal, at times menorrhagic. She is of hysteric 
temperament. There are cervical hyperplasia to the extent of 
one inch ; anteflexion, with pressure upon the bladder, and im- 
■permeability to the entrance of even the finest sound. 

I proposed first to remove p.art of the cervix, subsequently 
to dilate and explore the uterine cavity. 

Accordingly, she took rooms in the Hospital of the Good 
Samaritan, where the operation of amputation of the cervix by 
gftlvano-causty was undertaken the following day. She insist- 
ed upon chloroform, which we were compelled to administer. 
Having placed her in Sims's position, and brought her lightly 
' ne Clinw. September, )87a. 
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under tlie influence of chloroform, a hard-rubber speculum WM 
introduced, and the elongated cervix invaginated into its npper 
extremity. 

The apparatus having been prepared and tested npon a 
piece of meat by mj friend and colleague Prof. Seely, with 
the aesistance of Drs. Jones and Lockhart, Louse-phyBicianB, 
in keeping the patient steady — all the assistance required— I 
slipped the noose over the cervix with the greatest ease, adjust- 
ed it smoothly about it, probably half an inch from its extrem- 
ity, screwed the wire home and then touched the spring of con- 
nection with the battery. The progress of the wire, as it slowly 
tightened under the screw, was evidenced also by the sound, 
smoke, and savor of the cui»ins from the rapidly-burning tis- 
sue. In perhaps one minute the operation was complete, and 
the ring of detached cervix fell from the tube. The uterine 
surface — the stump, so to speak^was perfectly white and clean. 
There escapeil throughout, nor afterward, no single drop of 
blood. I then inserted a sponge-tent forthwith, which I was 
obliged to remove on the following day, however, on account 
of the supervention of the menses. Menatmation continued 
rather profuse for several days, yielding only finally to large 
doses of ergot. She had, during this period, suffered the usual 
pains, I was about to resume efforts at dilatation after the 
discharge had ceased, but the patient had already wearied of 
treatment, and left the house. 

It was a matter of regret, of course, not to have been able 
to have followed up the case as I had proposed, but I was 
thanltful for the opportunity of personal experience with the 
galvano-causty noose. It is an instrument which filled all the 
requirements in this case. I have since heard, indirectly, tlmt 
the patient is doing well. 

AMPUTATION OF THE PENIS.' 
In Langenbeek's "Archiv," M. Zielewicz mentions fif^ 
cases where the penis was operated on by a wire heated 1^ 
galvanism. For the most, it was for carcinoma the operation 
was made use of. In one case there was a considerable papil- 
lary tumor, and in another gangrene. Eight of the fifty casee ■ 
' Reported in The Dodor, November 1, 1871. 
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died of pyfemia ; all of them were hospital eases. No hiemor- 
rhage took place in any of the eases, nor was there ever any 
traumatic fever. The contraction after the operation, of the 
urethral oritice, was similar to what takes place after the knife. 
The ages of those operated on were known in forty-five cases. 
It was in one under 20 ; in six, between 30 and 40 ; in fifteen, 
between 40 and 50 ; in fifteen, between 50 and 60 ; and in seven 
between 60 and 70, Three cases occurred in old men between 
70 and 80. 

GALTANO-CAOSTY DJ H.EMORRHOIDS, 
ST. Verneuil, at the Lariboisi^re, has treated hEeniorrhoida 
by running through them the electric-cautery needle at a dull- 
red heat, which obliterates the vessels without setting up active 
inflammation beyond. Atrophy follows. I myself have treat- 
ed two or more cases in this way, when the hfemorrhoids were 
not aggravated. In another I removed a large mass of hiem- 
orrboids by the loop, without any inconvenience to the patient 
or any bleeding. It is well, in this operation, to protect the 
surrounding soft parts well with cotton saturated with water, 
and, after the parts to bo removed are exposed, they should be 
quickly divided. 

ELECTRO-CnEMICAL BATHS. 
Several writens, among them Caplin, Meding, and M. Cha- 
pot-Duvert, have used the electro-chemical baths for the pur- 
pose of extracting metallic substances from the body. Ter- 
ques ' reports an interesting evidence of its virtue in extracting 
metala from his own body; and lately Dr. Murray,' of New 
York, has given his results in a number of the JV^sw York 
Medical Journal. Althaus' rather doubts its efficacy, and has 
bnt little faith in it. In rheumatism it is indicated, perhaps, 
but even then it would do more good if the electricity were ap- 
plied locally and concentrated. The benefit it has as a general 
cutaneous stimulant cannot he denied, and therefore it is clear- 
ly indicated. M. Oamille Chapot-Duvert describes' hia app»- 

' Meyer's " Medical Electrioity," p. 489. 

' Ifeie York Medical Journal, NoTember, 1873. 

• "Medical Eleolricity," p. 688. 

' Loadou Pracliiloner, Auguat, 1871, p IIS. 
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ratus thuB ; " It consists of a pair of Bimaeu's eleiiienta d 
medium size, aud a coil of large wire counected with a copper 
regulator wliicli aiigments or diminishes the force of the appa- 
ratus by covering or uncovering a larger or emaller portion of 
the core, which serves to interrupt the current by means of & 
vibrator. The positive pole, formed of a large fragment of 
charcoal, corresponds to the pedal, and the negative, formed of 
a plate of zinc, to the cephalic extremity." We can modify 
this cumbersome apparatus by simply connecting an ordinary 
faradic instrument with two plates of metal ; these are hn- 
mersed in the bath, whicli should be made of varnished pine. 
The secondary current must be used. We employ this bath in 
cases of prolongeil debauch, for the extraction of lead and oth- 
er metals, and for mercurial trembling. "Mercurial tremor," 
Dr. Duvert says,' " is one of the moat frequent manifestations 
of mercurial intoxication. Without causing any apprehension 
in respect to the life of the sufferer, it is a troublesome symp- 
tom for the workman who is obliged to gain his livelihood by 
the labor of his hands. The progress of the disease is slow, 
and it recurs freq^uently if the individual be exposed anew to 
the original cause of the affection. The measures usually em- 
ployed consist in sudoriflcs, vapor and sulphur baths. Opium 
has also been recommended, but the treatment has always been 
excessively protracted, and has often proved unsuccessful. A 
mirror-maker, aged twenty-six, applied on the 13th of January, 
1870, at the H6pital St.-Louis ; brought up as an agriculturist, 
he had been five years at the trade. Soon after commencing 
to work at it, he had the usual symptoms of mercurialism, but 
these were removed by treatment, and he remained well for 
two years. He then suffered a relapse, and was again cured. 
He was abstemious in regard to drink, and went on tolerably 
well to December, 1869. Then debility was experienced, fol- 
lowed by gradually-increasing tremor, for the relief of which 
he applied. The trembling was marked in both pairs of ex- 
tremities, sensibility was intact, the muscular force was conaid- 
erable. He was placed in the electric bath, and remained in it 
for twenty minutes, and this was repeated daily for seven days. 
Great improvement in the power of walking was experienced, 
' eiilUlin Ohtiral de Thh-apmliqiK, June 16, 1B71. 
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and lie could use his riglit hand to eat with. After twelve 
days' baths, the improveioent was still more marked ; he could 
run with facility and walk with an assured step, though on his 
admission he was so weak he could scarcely stand upright. 
After twenty bathe he was perfectly well." M, Chapot-Duvert 
Btates that he baa had equal success with the remedy in eases 
of alcoholic tremor. He was unable to discover that any traces 
of the metal in the former cases were discharged either by the 
urine or on the zinc plate. 

Dr. Duvert ' reports other cases, one of which was a con- 
firmed drunkard. He could not stand, from sheer exhaustion. 
He remained in the bath twenty minutes, and after seven baths 
the case was cured. 

Mr. S. Russell, Jr., of this city, has constructed e very 
nse^l galvanic bath, which may be seen in Fig, 54, It is 
claimed by the inventor that medical solutions may be intro- 
duced into the system by this arrangement. The currents can 
he localized by means of the perforated diaphragm therein. By 
the electrode E the current may be diffused. An external bat- 
tery of several large Smee or Daniell cells furnishes the current. 




THE ABSORPTION OF WPLAMMATORT PRODUCTS. 
I>r. Ludwig Seeger ' gives several cases, where he produced 
I absorption of inflammatory swellings by putting the positive 
I pole on the plexus from which the aflected part received its 

noraUlien, July, 1872. ' Vienna Medira! Preue. 
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ELECTRICITY IN ORTHOPRAXY. 

DrB. Lewis Sajre and Le Eoy M. Yale have used it as as 
adjuvant to other remedies in many of the cases of talipes they 
have treated. Dr. Fisher, a distinguished specialist in orthope- 
dics, whose position as a physician to the New York Orthopedic 
Dispenaary enables him to see many cases of deformity, speaks 
most Gontidently of both galvanism and faradism, and has been 
kind enough to give the report of a striking ease, which will con- 
vince the reader of the value of the electric treatment. In nearly 
all of the orthopedic diseases there is more or less paralysis and 
atrophy. In morbus coxarius, during the later stages, where 
there are resisting contraction of the muscles and ancbyloeis, 
galvanism may he suggested. In the atrophy of mneeular tis- 
sue that exists, faradization will also give good results. 

Dr. Fisher's case is as follows : 

A. 0., aged twelve and a half years, presented himself, on 
March 11, 1872, at the New York Orthopedic Dispensary, 
with paralysis of the right upper extremity. His father, who 
accompanied him, gave the following history of his case: He 
was healthy up to the age of seven months, when he was seized 
with fits of screaming at night, as if from great pain, without 
any aseertainable cause. During the day he appeared to be as 
well as usual. These attacks of crying continued nightly for about 
three weeks, and then his parents noticed tliat the right side 
of the body, including the face, was paralyzed. The inability 
remained complete for two months, after which an improve- 
ment began to show itself in the face and lower extremity, and 
continued to increase ; so that, when he was about two yenrs 
and a half old, the motility of both was entirely restored. But 
the right upper extremity remained completely useless, and 
became an encumbrance, as well as a source of considerable 
pain and distress. When the palsy was discovered, twelve 
years ago, the parents took the boy to Prof. Valentine Motfa 
cliniquc at the Medical Department of the New York TJniTer- 
sity, and were there advised to resort to no treatment, but to 
keep the patient out of the hands of doctors. This counsel 
had been ecmpulonsly adhered to up to the time of his applica- 
tion for treatment at the Orthopedic Dispensary. 
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On the examination, A. C appeared to be a well-grown and 
fairly-nouTiBhed boy, though rather dull of intellect. There 
was no trace renmining of fecial palsy, nor -was there any dif- 
ference noticeable between the two lower extremitiee, except 
that tbe right foot was a little smaller than the left. The right 
upper extremity was cold and lifeless, hanging helplessly by 
the aide. It was two inches and a quarter shorter than the 
left, and the atrophy of bone and muscle was extreme. A 
marked difference between the two sides was apparent in the 
clavicle, scapula, and ribs, arising chiefly, no doubt, from the 
absence of that natural stimulus to growth which voluntary 
movement would have developed, A paralysis which had oc- 
curred dm'ing infancy, and existed for so many years without 
treatment, had of necessity resulted in deformity. The capsu- 
lar ligament, and the tendons which reenforeed it, bad yielded 
to the steady traction of the weight of the lirab, and the head 
of the humerus was dragged downward from the glenoid cavity, 
giving rise to considerable pain and discomfort. The hand 
presented the most serious deformities. At the wrist it turned 
strongly outward, so as to be at a right angle with the line of 
the bones of the forearm. The thumb hung semi-extended 
with marked atrophy of the thenar muscles. At the metacarpo- 
phalangeal articulations there were subluxations toward the 
palmar surface, so that in lien of knuckles there were four deep 
dimples. The middle, ring, and little fingers, had undergone a 
partial rotation on their long axes and lay heaped up ; the pal- 
mar surface of each resting on the dorsum of the one preceding 
it. The pectoral musclea and the deltoid could not be dietin- 
gaished by manipulation. The muscles of the arm were en- 
tirely powerless, and so much atrophied that they could with 
difficulty be made out. The forearm was in nearly as bad a 
condition, but the patient had the power of moving slightly 
the middle, ring, and little fingers. There were no contrac- 
tions produced by the faradic current in any of the musclefl 
of the limb, but the trapezius, latissimua dorsi, levator anguli 
BcapulsB, rhomboidei, and serratus magnus muscles, reacted dis- 
tinctly to it. The galvanic nerve-muscle current, interrupted, 
produced contractions throughout the arm and forearm, but 
more markedly in the muscles of the latter than in those of the 
12 
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former. The deltoid and pectoral muBcles were so muelx at^^ 
phied that the existence of contractile fibres could not be veri- 
fied by the" test of electricity, though the patient thought 
he could perceive a contraction in the latter when they were 
bronght under the action of the galvanic current. 

The electrical treatment of this caae commenced with the use 
of the galvanic coi-d, plexus, and muscle currents interrupted, 
and in labile ' applications down the arm. Improvement was 
immediate in the nutrition of the member, and, as a conse- 
quence, the nnmbnesH, pain, and otfier Bensations of discomfort, 
which the patient had experienced tor years, in varying sever- 
ity, were considerably assuaged. Within the first week he was 
able to move slightly the forefinger, over which he had had no 
control for twelve years, and, at the beginning of the third 
week of the treatment, the muscles of the forearm reacted to the 
faradic current. After ten weeks of treatment the hair began 
to grow vigorously on the arm and shoulder, and the finger- 
nails required cutting more frequently than before. The dura- 
tion of the applications of electricity was very brief, at first, 
in order that the feeble mnaclea might not be overtaxed. 

Improvement has continued slowly and steadily, until, by 
degrees, all the muscles have come under the control of the 
faradic current. Galvanization has, therefore, given place to 
the latter in great measure, though it has been employed 
throughout for its stimulant efi'eets upon the processes of nntri- 
tion and growth. There has been an average increase of on&- 
third in the circumference of the limb, and now, after a year's 
treatment, instead of an utterly powerless arm, which dangled 
as an impediment by his side, the patient is able to pronate 
and supinate, to flex and extend the forearm, to swing the 
whole limb forward and backward, and to circumduct it with 
considerable force. He can carry the right hand to the left 
shoulder, and then elevate and depress the elbow, and, when 
the right hand is placed on his head, he can hold it there in 
position. There has been great improvement in the conditiofi 
of the band, although not yet sufficient to render it of much 
use. The thumb stiU remains beyond the control of the will, 



< Blable and labUt a 
Htalionarj, or that one 



□Bed to deaignnte that both eleotrodea 
e moved over tbe suriice of the body. 




GALVANO-OAUSTT, ETC. 179 

notwithstanding a very decided increase in the growth of its 
proper muscles. But the chief cause of inability lies in the 
character of the deformities of the fingers, which prevent the 
patient from nsing, to the greatest advantage, that museular 
power which he has already gained. By the aid of a mechanical 
contrivance, the distorted joints are being slowly restored to 
then* proper positions, and, as progress and growth in develop- 
ment are still advancing, there are strong hopes that, eventual- 
ly, he will recover the use of c[uite a serviceable limb. During 
the year there have been two interruptions in treatment : one 
in April and Stay, of twenty-six days ; the other in August, 
September, and October, of eighty-one days, Tliere were sev- 
enty-two apphcations of electricity made during the remaining 
time — on an average of about twice a week. The boy's father 
was directed in the beginning to keep his eon's arm well pro- 
tected from cold, and to rub it vigorously twice a day at home, 
which directions were faithfully performed during the first 
three months. Frictions, kneiidings, active and passive move- 
ments have been used as adjuvants to the treatment at the dis- 
pensary. Although these were of undoubted value in promoting 
the present degree of restitution of function, yet the main reli- 
ance in the treatment of this case has been placed in electricity. 

Dr. Whittaker reports the following case of taUpes : ' 

A. S., aged three, was brought to the clinic about June 1st. 
She is a hale, handsome child, which makes the deformity more 
than usually apparent. The talipes is of the valgus type, in the 
first stage, the flexors lacking tone, as also the triceps sural, for 
there is difficulty in lifting the foot from the ground. This 
gives a peculiarity to the gait, whereby the toot is dragged to 
the front with out-turned toes, somewhat as in the hemiplegic, 
but without the rotatory swing. 

Treatment was commenced June 3d. No appliances of any 
kind were used, that the result might not be clouded by com- 
plications. 

The application was exceedingly simple ; the positive elec- 
trode, a disk of carbon covered with thick sheep-skin and moist- 
ened, was applied to the ham, and afterward to the inner aspect 
of the knee-joint, over the point designated by Morgan as the 

I Tht ainit. 
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surface of application for galvanization of the internal portion 
of the gastrocnemius, soleus, and flexors of the toes, while the 
negative was stroked along the inner ankle and the inner bor- 
der of the plantar surface of the foot. Galvanization {eighteen 
cups) was always continued until decided redness was manifest 
and sensation of burning was experienced. This usually oc- 
curred in about three minutes. Sessions were repeated r^;u- 
larly three times a week. 

At the end of three weeks the efficacy of treatment began 
to appear, less in relief of the deformity, than in the greater 
ease and alacrity of elevating the heel. At the end of four 
weeks deformity was only evident when the child was shod ; 
in bare feet, there was no diiference whatever in the two sides. 
In two more sessions {August 8th) there was no deformity 
whatever, and no difl'erence perceptible in shoes,' 



MISCELLANEOUS THERAPEUTICAL USES OF ELECTKICITT. 

For the Detection of Metallic Bodies. — M. Favre, of Mar- 
seilles, has invented a little instroment for detecting the pres- 
ence of bullets or other missiles in the human body, A probe 
is inserted into the wound, the extremity of wHch contains the 
ends of two wires from the battery. When this probe strikee 
the metallic body, the circuit is closed, and by an ingenioae 
combination of hammer and magnet a bell is rung. By means 
of the magnet it is often possible to detect the presence of for- 
eign bodies of a metallic character that may be embedded near 
the surface. An electro-magnet, with a very powerful current, 
will often remove a needle, even if it be located at some depth. 

Carbmidea and fwrvjiolea may be dissipated in their early • 
stages by applying to them the negative pole of the galvamo 
current, and the positive pole to some neighboring part. 

Yomitmg of Pregncmcy. — Dr. S. Ma presented a memoir 
to the Medical Association of Victoria (Australia), commnni- 
eating the great value of electricity in cases of obstinate vomit- 
ing of pregnancy. In one remarkable case, defiant of all medi- 

' In tlic application of galvanism, contraotioDa maj appear, and, After ft -wUSt, 
oease. Tbe cauae for tbia is, that tbe muscular irritability is ovcrpoiTGred bj too 
strong a current. 



GALVANO-CAUSTY, ETC. 181 

cation, wliere tlie patient was reduced to tlie last degree, prompt 
recovery followed tlie application of tlie constant current to tlie 
epigastric region. A recurrence of tlie same difficulty in the 
same case in a subsequent pregnancy as promptly yielded a 
second time to tlie same means. 

There are a great many other conditions for which elec- 
tricity is recommended by various authors. I will simply say, 
in conclusion, that the study of electro-physiology, and the 
good judgment of the physician, will govern him in the treat- 
ment of those diseases I have not alluded to in this volume. 
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Muutgement oT Batteries. — Solutions for Batteiiss. — Inanlation of NcedleE. — Gal- 
TUQO-Cauat; Appnrstaa, Gto., etc. 

Makt practitioners have been troubled in their manage- 
ment of electrical apparatus simply beeaase they have not taken 
certain simple precautions which were necessary. It is impor- 
tant to keep aU the connections of a battery free from the prod- 
ucts of oxidation ; to have the battery Bolutiona fresh, and of 
requisite strength ; to remove the plates from the battery solu- 
tion after nse, if possible, and to have all thumb-screwa tight. 
The battery-cords, for the convenience of the operator, in most 
of the machines are colored red and green. The green cord is 
that to be affixed to the negaiwe pole, and the red to the poai- 
twe. This arrangement enables the practitioner to distingtiish 
the pole without consulting the battery itself during the seance. 

"When the external coil of wire in the induction machine 
is drawn out, the force of the primary induced current is in- 
creased. When the polarity is changed by the apparatus for 
that purpose, pushing in the external coil {covering the bundle 
of wires) mil increase the secondary current.' 

BATTERY SOLOTIONa 

For Grenet's, Bunsen's, Stohrer'e, and the enps of the gal- 
■vBno-cauEty and Galvano-Faradic Company's batteries, the so- 
lution should be prepared as follows : 

Potaaaa blcbiomste (pulverized) Iviij' 

Cold water Ot. 

Solphuric acid 5 'ij- 

First dissolve the bichromate of potassa in the cold water, 
and, when entirely dissolved, add the sulphuric acid slowly. 
' Differeat inatruments have Tirioue dericee fof aocomplieiiing this. 
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K the cells are not readily removable from the hatteriee, 
a. large hard-rubber syringe may be used for witlidrawing the 
old battery-fluid and refilling with the new. 

Solution for Smee's, Kidder's, and Curt Meyer's batteries : 



Sulphnr 



Sj-Siij- 



These should be cautionely mixed, as the heat produced by 
their sudden union is very apt to break the glass vessel in 
which they are contained. 

For Hammond's modification of Hill's battery : Prepare a 
Bolution of sulphate of zinc, one pound and n quarter to each 
cell. Pour it in, filling the cell a little above the level of the 
upper surface of the zinc. Drop to the bottom, through the 
opening in the zinc, a few crystals of sulphate of copper. There 
is copper in the bottom of the cell immersed in a solution of 
sulphate of copper, forming a blite liquid. Zinc suspended 
above, immersed in a white liquid, a solution of sulphate of 
zinc. The darker part below represents the solution of cop- 
per ; the lighter above, that of zinc. 

Care of tM SaUeffy. — The M'ue mhiinxm should remain at 
the bottom, and mly there. Therefore it must not be dis- 
turbed, or mixed with the other. Sulphate of copper is the 
nutriment of the battery, and is constantly being consumed. 
A few crystals require to be dropped in every two or three days. 
Keep the zinc clean. When its lower surface becomes incrust- 
ed, remove it carefully from the cell and scrape ofi" the deposit. 
It will not require to be cleaned oftener than once in two or 
three months. As the zinc dissolves it loads the solution with 
sulphate of zinc, and in time this becomes saturate. Test it 
with the hydrometer. If it rises to 40°, remove about a tea- 
cupful of the fluid and replace it with fresh water. This can 
easily be effected by a battery-pump, a siphon, or a flexible 
tnhe. The water lost by evaporation must also be resnpplied. 
Evaporation may to a great extent be prevented by pouring 
parafSne on the liquid, say to a depth of about hali' an inch. 
Kemove the crystals that will form on the sides of the cell, 
above the surface of the hquid, by wetting the fingers with 
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fresli water, and pusliiiig them down. Above all, avoid mix- 
ing tlie two solutions. 

In Smee's and other batteries, when Bnlpbnric acid and 
water are used, it is well to put a teaspoonfial of mercury into 
the cell ; this keeps the plates amalgamated. 

In aU batteries, when carbon plates are used, it is weU oc- 
casionally to remove and allow them to soak for several days in 
pure water, occasionally changing the same. The salts which 
collect in the substance of the porous carbon will, unless this is 
done, greatly interfere with the strength of the current. 
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SodatjoflheCotinljofNow York, etc., etc 

Beoond Ameriaui Edition. 1 vol., 8to. SOS pp. Cloth, t4.S0. 

To the etddentand praclltloner thiB work will prove of tlie greatest Tnlai. being, aa tl 
la,amoBtpcrtucltr!ii-hookon "ObstetriEOperaliona," by one whohaa Ikirly earned the 
rlfiht to aBBome the poBltlon ofa teachec. 

"Bach a worli as Dr. Bamea'a vaa greallr needed. It ia ralcnUted to elcTate Oia 
pnoUce of theobatstrlcaitin this couitiT, and 10 baotgr«>l Borvlce to Uie pndltliHiM.' 






D. Appkton <fc Co.''e Medical Publications. 

Bellevue and Charity Hospital Reports. 

The voluTue of BelUvue and Charity Hospital Rcporta 
for 1870, containing valuable contribuidona from 

ISAAC E. TAYLOR, M. D., WILLIAM A. HAMMOND, M. D, 

AUSTIN FLINT, M. D., T. GAILLAED TH0MA8, M. D^ 

LEWIS A. SAYRE, M. D., FRANK H, HAMILTON, M. D^ 

and otliers, 

1 -vol., Bto. Clatli, tl.00. 

"These iuetitutiDQS are the moat important, ta r^nrd^ nccomniodslioas for 
patieuU nod variety of casea treated, of an; od this contiaent, and are surpnsaed 
bj but few ID tbe world. The genllcmeii connected with tbem are acliDOnledged 
to be among tbe first in their profeasion, and the volume ia an tmportaiLt adtCtion 
to the profiisaiomii literature of tbia country." — Baj/ehoiogicai Journal. 



BENNET 
Winter and Spring on the Shores of 

the Mediterranean; or, lite Miviera, Mentone, Italy, 
Corsica, Sicily, Algeria, Spain, and Biarritz, as Win- 
ter Climates. 

Bj J. HENKT BEXNET, M. D., 
Utnber of Uie Royal CollBgp of FhyBicliDS, Loadou; Ute FhTeiclaD-Acconeher (o Uu 
Bojal Free Hospilal; Doclorof MediclnB uf the UniyBrnllyof ParlBt rormerljResl- 
dunt Phjeiciau to llie FsriH HoeptlAli lei-Inieme dei HaplUmi de Fuie), etc 

Thla viotic ombodleB the eiperionoc of leu winters and aprlngi paeacd by Dr. Bennet 
id contslns mncli yalnable fnforma.lon for pbjit 
climate of the reglona doBciibod. 
1 Tol., 12ma. 621 pp. Clotb, tiM. 
'• EicBedlnely readaMe, apart from lu Bpeclal pnrposes, and ndl Ulualrated."— J^sn- 
bto QrrameTCial. 

'•IlhoBamoroBobalantialvalue for the physlelan, porliapa, thantorany olhordmop 
prafoBiicin. . . . We commeDd thie buok lu oar tBHdarBaa a VDlonie preieDlloe tRo 
Cftpiwl qBaliflcallonB-ll 1b at aueo entoftaiuingatid luairacllve.' — JV. l". MtOiaii MunmL 

On the Treatment of Pulmonary Con- 

sumption, by Hygiene, Climate, and Medicine, in iU 
Connection with Modem Doctrines. 

By JAMES UENET BENJfET, M. D., 
U^mbfT of the Eojal College of Phr^kiunn, LODdon; Doctor of Uedicise of tbe Uoiver^ 



1 vol., tLla 8vo. Cloth, (l.SD. 




"We cordlill; cotnmcDd Ihl» book to tbt 
aie vlewa of tiis nslorE and Irf^ataiuut of tli 
hiimplioQ."— ZWri* lUvi 




D, Appleton £ Co.^s Medical J'ublications. 

BILLROTH. 

General Surgical Pathology and The- 

rapevilcSf in Fifty Lectures. A Text-look for Students 
and Physicians. 

Bj Dr. TTIEODOR BIILEOTH, 

ProKiBflor of Bu^iy In Vienna. 



OHABLES E. HAOKLET, A. K., M. D., 

SnrEKKi lolhfl Sew Tort Eye oid Ear Infirmnry; PhyBldan lolheNew York Hoapiml; FeUon 
of Uuj Now York Acodemy uf Walldne, eW. 

1 vol., Sto. 676 FP'. uid 1G3 Woodcuts. Cloth, $6,00. 
Professor Tlieodor Billrotli, one of the most noted aotliorities on 
Surgical Patbologj, gives in tbis volume a complete resume of the exist- 
ing state of knowleilge ia this braneh of medical science. The fact of 
thia pnblication going throngh foiir editions in Germany, and having 
been translated into French, Italian, Russian, and Hangariim, should be 
Bome guarantee for its standing. 



I 



"Thewnnt era book in llip Fr.;Tli-=h InriimniJi', rrpfpntine in a COncipB form the 
vietra of the Gennan patholopiBls, huH long been felt ; and wo venture to Bay no 
book could more perfeclly supply tbat want than the present volume. .... 
We would strongly recommend it to Jill wbo take any interest in Ibe progress of 
Ibonght and observation in surgical patliology and surgery." — The Lonctl. 

" A great addition to one literature." — JV. Y. Mescal Jeunuil. 

" We can assure our readers that Ihpy will consider neither money wasted h) 
its purchase, nor time in iAs perusaL" — Tht iftdiad ImeiHgalor. 



JO. Appleton t& CoJ's Medical Pablicatiom. 

COMBE. 

The Management of Infancy, Pkydohgi- 

caZ and Moral, Intended chi^y for tJie Use of 
Parents. 

3j ANDREW COilBE, M, D. 
KBVI3BD AND EDITED 

By SIB JAMES CLARK, K. C. B,, M. D., F. R. S., 

PhrsielsD-lL-ordlnorr lo llja Queen. 

1 vol., 12mo, 302 pp. 

"Tn the following pages I have addressed myaelf chiefly to parenls 
and to tlie younger tnembera of the medical profeasion ; but it is not to 
them alone that the subject ought to prove attractive. The study of in- 
fancy, considered even as an element in the history and philosophy of 
man, abounds in intereat, and is fertile in truths of the highest practical 
value and importauoe," — £klrac(/rom Author'i Preface. 

" This Bioellent little book shonld be in the hand of every mother of a fnmily ; 
and if some of our lady friends vould master its contents, aud either bring up 
thdr children by the light of its teachings, or coiamunicate the truths it cootaina 
to (he poor by nhom ^ey are surrounded, nc are convinced that Ihey would ef- 
fect infinitely more good than by the distribution of any number of tracta wbB^ 
ever .... We consider this work to he one of the few popular medical treatises 
^at any praotiUoner may recommend to bis patients ; and, though, if its precepts 
■re followed, be will probably lose a few guineaa, he will not begrudge them if 
ha sees his friends' children grow up bealtbj, active, strong, and both meatally 
■□d physically capable." — The Lancet 

DAVIS. 
Conservative Surgtry, as exhibited mremedyinff 

some of the Meohanical Catises that operate injuri- 
ously both in Health and Disease. With Hhisiraiions. 



1 VOL, Svo. 31S pp, Cloth, 93.00. 
The Author has enjoyed rare facilities for the study and treatment 
of certain classes of disease, ."ind the records here presented to the pro- 
fession are the gradual accumulation of over thirty years' investigation. 

" Dr. Davis, bringjng, aa bo does to his specialty, a great aptitude for the 
Bolutiou of mechanical problems, takes a high rank as an orthopedic anrgeon, 
and his very practical contribution ta the literature of the subject i.i both valu- 
able and opportune. We deem it vrortby of a place in every phyaieian's library. 
The Olyle is unpretending, but trcncbaol, graphic, and, best of all, quite intolli- 
pble." — Mediad Bscord. 



D. Appleton tfc Co.^a Medical PuhKcations. 

FLINT. 
The Physiology of Man. Designed tor^ 

resent the Existing State of Physiological Science as 
applied to the Functions of the Human Sody. 
By AUSTIIT FLINT, Jr., M. D., 

Profetsor of Phiilnlogy and Microscopy in too Bolfeviio HoBpilfll Mcflloil CoU*ee, ana In the 
Long Islona IJoUego HoBplUl; Fellow of ILo New York Academy ofMcdlcine; klcraecopltl 
tn BaUenu II«plliiL 

In Kt9 TalamH. Bvo. TlnteJ Papar. 

Volume I. — The Blood; Circulation; Respiration. 

S7D. &02 pp. Cloth, t4,G0, 







" If the remaining portions of this worli are compiled with the Bame care and 
MOnracy, tbe whale may lie with any of those that have of late years been pro- 
duoed in our own or inforeiga liingaagea." — BrilUh and Foreign Medico-CMrmrgi- 
cai SemeiD. 

"As a book of general information it will be found useful to the practitioner, 
and, BJt a bonk of reference, invaluable in the hands of the anatomist and phjai- 
olo^t," — Dub/in QaarUrli/ Jotimol of Medical Science. 

" Tbe complete nork will prore a valuable addition to our systematic treatises 
on human phjaiology." — Tht Lancet. 

" To those who desire to get in one volume a concise and clear, and at the 
same time BuiHciently full rbnime of ' the existing state of physiological science,' 
we can heartily recommend Dr. Fllut'a work. Moreover, as a work of typographi- 
cal art it deaervca a prominent place upon our Ubrary-sbelves. Messrs. Appleton 
ft Co. deserve tbe thanks of the profession for the very handsome style in wMoh 
they issue medical works. They give us hope of a time when It will be very 
generally believed by pubiisbers tlut physicians' eyea are worth saving:" — Medi- 
tat Oaiellc. 



D. Appkton S CoJ'a Medical Publications. 

Flint's Physiology. Yolume n.—AU7nentar 

tion; Digestion j Absorption; Lymph aitd Chyle. 
8vo. SBG pp. Cloth, t4.S0. 

" The Bccond instalment of this work fulfils all the expectations railed b; the 
pernsal of the first. . . . Tbe author's eiplanations and deductions bear 
evidence of much careful refiecUon and atudy. . , . The entire work is one 
of rare interest. The author's style is as clear and eoncise as his method is 
stadioua, careful, and elaborate." — Philadelphia Inquirer. 

" We regard the two treatisea already issued as the very best on human phjsi- 
ology which the EDghab or any other language affords, and we recommend them 
with thorough confidence to etndenla, practitioners, and laymen, as models of 
Ulei'arj and sraentifio ability." — JV'. Y. Medical Journal. 

" We have found the alyle easy, lucid, and ftt the same time terse. The prac- 
tical and positive resulta of physiological inveatigalion are succinctly stated, 
withont, it would seem, eitended disoussion of disputed points." — Bottojt Medieat 
and Surgioil Journal. 

"It is a volume which will be welcome to tie advanced student, and as a 
work of reference." — The Lancet. 

"The leading subjects treated of are presented in distinct parts, each of whioh 
is deaigned to be an eibausyye essay on tluit to which it refers." — Wtilem Jour- 
nd of Medicine. 

Volume III. — Secretion; Excretion; Ductless Glands; iVw- 
iritton ; Animal Heat ; Movements ; Voice and Speech. 

Bvo, 826 pp. Clotli, f 4.SD, 
" Dr. Hint's reputation is sufficient to give a character to the book among the 
profession, where it will chiefly circulate, and many of the facta given have been 
verified by the author in bis laboratory and in public demonstrations." — CAicnffV 

" The author bestows judicious care and labor. Facts are selected with dis- 
crimination, theories critically examined, and conclusions enuDciated with com- 
mendahle clearness and precision." — American Journal of the Medical SeUncrw. 

" The work is calculated to attract other than professional readers, and ia 
written with sufficient clearness and freedom from technical pedantry to be per- 
fectly intelligible to any well-informed man." — London Sainrdan Sevirw. 

" From the eitent of the author's hiveati gallons into the ticst theory and prac- 
tice of the present day, the world over, and the candor and good judgment which 
he brings to bear upon the diacuasioQ of each subject, we are justified m regarding 
bis treatises as standard and authoritative, SO br as in this disputed anttject 
authority is admissible. — A'cic York lirnet. 

Volume IV. — The JVcrvous System. 
This volume is now ready. It is a work of great interest, and, in 
oot^nnction with the '' Treatise on Diseases of the Nervons Syalem,'' by 
Dr. Wm. A, Hammond, constitates a complete work on " The Physiologj 
and Puthology of the Nervous Sj'stem." 

Volume V. — Generation. {In press.) 
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FLINT. 
Manual of Chemical Examination of 

tlie Urine in Disease. WUK Brief DireoUoris for the 
ExaminaUon of Vie moat Common Yarietiea of Uri^ 
nary Calculi. 

Br AUSTIN FLINT, Je., M. D., 

Pnfraww or PbT^togy and MltTOHfipf In tlie BolleTue HosplUJ Medial College : Fellow nt the 
New Yaik AFudemr of Mcdlaoe: Ui^inlwr of the Medical ^ocli'ly of the Couatv of New 
York ; awUpnt Member of tliB LyijeoBi of NalnrjJ Rlilory In Um City of Mow Tork, eto. 

lUrd Edition, reviaed and coTrsoted. 1 vol., 12mii. 77 pp. Cloth, tl.OO. 
The cbief aim of this little work is to enable the buHj practitioner to 
make for hiinaolf, rapiiily nnd easily, all ordinarj' esaminations of Urine ; 
to gire him the bdnetit of the author's experience in elinunating little 
difHcoltiea in the manipnlatiDns, and in reducing proceesea of analjBiB 
to the utmost simplicity that is coneigtent with accuracy. 

" We do not know of any nark in Engliak so complete and ha.Ddj as the 
Hanua.! naw otTered to the profeBsiaD b; Dr. Flint, and the high scientitic rcpntiu 
lion of the author is a, anffieient guarantee of the accuracy of aU the directions 
given."— Juuraai of Apfiied Chemairs- 

"We can unhesilalingly recommoud this Manual." — FuT/ckological JoutiuxI. 

" Eminentl J practical." — Detroit Remeu of IFeiiicine. 

On the Physiological Effects of Severe 

and Protruded Muscular Keercige, With Special Jlef- 
erence to its Influence upon, the Excretion of Nitrogen. 
By AUSTIN FLINT, Jr., M.D., 

Fnlbaior or Phjilology In the Bellevoa Ho>plUl UeiUoi] CoDeEBi New Tork, etc, BIc 

1 vol., Bto, 91 pp. Cloth, tS.DO. 
This monograph on the relations of Urea to Exercise ia the rcault of 
a thorough and careful investigation made in the case of Mr. Edward 
Payaon Weston, the celebrated pedestrian. The chemical analyaea were 
made under the direction of R. O. Doremus, M. D., Professor of Chem- 
ntry and Toxicology in the Bellevue Hoapital Mediool College, by 
Mr. Oscar Loow, his assistant. The observations were made with tha 
coOperafion of J. 0. Dalton, M. D., Profesaor of Physiology in the Col- 
lege of Pbyaiciana and Surgeona; Alexander I). Mott, M. D., Profeuor 
of Surgical Anatomy; "W. H. Van Biiren, Jl. D., Profesaor of Principles 
of Surgery; Austin Flint, M. D., Professor of the Principles and Prao- 
tioe of Medicine ; W. A. Hammond, M. D., Professor of Diseases of the 
Hind and Nervoua System— all of t!ie BoUevae Hosjiital Medical College. 



"Thiflw 


ork will bo found inlerusting lo every physic 


so. A Bnmher of im- 


porlantrea 


Ita wcrD otitaineii TSluablE to tlie pbyaiologiat.' 


—Cin.Mid.SepfrUrr 
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HAMMOND. 
A Treatise on Diseases of the Nervous 

System. 

By WILLIAM A. HAMMOND, M. D., 

>r aicloil Medldna, in Oh BcDera* 



Tltb Forty-fiva lUoBttatioai. 1 vol., Bto. TSO pp. Clotb, tS.OO. 
The troiitiae embraces ail iiitroiimjlorj' tlinpter, which relates lo the 
inBtruraenta and apparatus eraplojed in the diagnosis and treatment of 
diseases of the nervous system, and five sections. Of these, the first 
treats of diseases of the brain ; the second, diseases of the spinal cord ; 
the third, cerebro-apinsl diseases ; the fourth, diseases of nerre-celb ; 
and the fifth, diseases of the peripheral nerves. One feature which may 
be claimed for the work is, that it rests, to a great extent, upon the poP- 
eonal observation and experience of the author, and is therefore no mera 
compilation. 



" The author's clear and terse style of diction renders the book e: 
readable, and the casea reported and cited add much to the interest oT tbe ti 
. . . There ia so much Chat is entertaining in the mental and olher nuuiifei 
lions of uerrous diEordcr, espccLfilljr when presented as tbe; are here, that a vorl. 
of this kinJ nill Bnd many readers outside the profcsaiou; and, it maj be hoped 
win serve not only to Interest and amuse, but to induce a closer observance of 
those hygienic laws opou whose violation many of the ailments here treated ol 



those hygienic lavra 0000 whose violatio 
depend." — Nat Turk Medioal JouttoI. 



"The work is replete with aaeful knowledge, and every physlcif . _..^.__ 

to be called on, as an expert, to testily io cases of supposed insanity, after tt 
oommisaion of crimes, should give (he book a thorough perusaL"— ' 
MidicalHerdd. 

" That a treatise by Frof. Hammond would be one of a high order was what 
we anticipated, and it affords us pleasure to state that our anticipatioas have 
been realiied." — Ciixeinnaii Medical Reperlary. 

" It affords a vast amount of information, is captivating, and worth n^ading." 
— VimAnaati I/mctt and Observer. 

" This la unquestionably the nioHt complcto treatise on the diseases to which 
It is devoted that haa yet appeared in the English language; and Its value la 
much increased by the fact that Dr. Hammood has mainly based it oa his own 
eiperience and practice, which, we need hardly remind our readers, have been 
*ery eitenaive." — London Medical Timet and Oatelt!. 

" Free from uaelesa ve 
ChUago Medical JoiimaL 
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HOLLAND. 
Recollections of Past Life, 

Br SIR HENRY HOLL.Un), BarL, M. D., F. R. 8., K C B., etc., 
PniBiaent of the RojBi iBBlltiltlgn of Qreat BriulQ, FlijBlclsn-ln-Orainacy to lie Qnesn, j 

1 vol., 12mo, 3S1 pp. Frioe, Cloth, t2,00. 

A Tei7 cnlertafning and loftrncliTe narrativo, parUklag (omBwhat of Iho natnre of 
ootDWograpby and jot dlslipct frnio U, la llil». lliat ila chief object, BB alluged 1)^ lie 
writer, is not SD uacli to racoQDt tho evuDts of liit onn lire, as to perform Ihs office 0/ 
cbnnioloi feu atlisn «lt)i whom he cumu Id coalact aud naB long aaBOclated. 

The "Life of 3lr Henry Holland" fsono to be recollected, and ho has not erred in bIt- I 
tag an outline ol It to ma pablie."— The Lancee. | 

"HlB oiemorr was— Is, we msv say, for he la sllll allto anfl in possoseion of all bl< 
hcnlties— alored with recolleetlans of the most emin^pt man and women of Ihle Gen- 

BuOte'liuiiner. InthBinidatorasheflt Boi^ety, wliLeh the world 'has looffer, mnatnecBB- 
BarUy bofullor*ln"ular lutorest ; and air Henry Holland his fortnnately not woiled nnlll 
hl> rnemory loat ita fieBhnoai before recalling eomo of tlie ioddecls In IV^The Sea 



HOWE. 
Emergencies, and How to Treat Them. 

Tlie Etiology, Pathology, and Treatment of Accidents, i 
Diseasea, and Gaaea of Foinoning, which demand\ 
Prompt Attention. Designed for Students and Prao- 1 
titioners of Medicine, 

B.t JOSEPH W. nOWE, M. D., 

TtolllBg Burgeon to Charlt; Hospital ; Lecturer on Snrgery In the Medical Beplrtincilt of I 

the UnlTerelly of New York, eW. 

1 vol., Bto. SQ5 pp. Clotii, 13.00. 

This Tolnoie 1b ae'lgnedaa agnlile In the treatment o(caBea otemsreencj occurring in 
mi^dlcal, eurgloul. or obetetrlca! pmctlce. It combines all the Imporlanl sabjetle, Riving 
epeclal prominence to polsta of practli;nl interest In preference to tbeorettcnl roneldera- 

iltB of pereonal observation, the lalBBt rlews of Bnrupew J 



■"TheBlylelBCOBclBa, pBTBplcooBB.anddelllllto, Each article Is writlen ae thongh Ih»t 7 
partlcnlar etnorBoney were preaont; there in no waste or words, nor lomporlzlng with ' 
mmedlOB of dODblfer efficacy. Thsartlclea on sdema clnltldtB. tHphviIa. Bod BlrsngDlaled 

bemla, ore parllculirly clrnr and praellcal, and m—'-'- -" "■- '-' " '— ^ '- ■■- 

nuumgemmt of those nrgent caaes. 

"ItwIllhafonndlnTalnabls tf 
with an opliome of BJefnl^knon' 

T\t Utiilical Sraini. 
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HUXLEY AND YOUMANS. 
The Elements of Physiology and 



Hype,. 



With Numerous Illustrations. 



Bj THOMAS H. HUXLET, LL. D., F. R. S., and 

WILLIAM JAY YOUMANS, M.D. 

1 vol., IZma. 420 pp. tl.T5. 

A text-book for eduoational institntiona, snd a Tnlimble clemeDtaiy 

work for stndenta of medicine. The greater portion is from the ]ien of 

ProfesMr Hnxlej, adopted by Dr. Youmans to the circumstances and 

reqoirenientB of American education. 

" A valuable contribution to anatomical and physiological acienca" — Rdijjiom 
Telescope. 

"A clear and well-arrangeil work, embracing the latcat dlHCOrericB and ac- 
cepted theories." — Sujfofc Commerciid. 

"Teeming with information concerning the human phjsieal eoonomj." — 
Esening JoumaL 

HUXLEY. 
The Anatomy of Vertebrated Animals, 



inthor 



I THOMAS HENST miXLET, LL. D., F. R. S., 
'a Place in Nature." •' On ihe Origin pf Spocli 



La; Si 



1 Tol.. 121110. Clotli, t2.00. 
The former works of Prof. Huilej leave no room for doubt as to the impor- 
mce and value of bis new Tolumc, It is one which irill be verj acceptable to all 
'ho are inCereatod in the subject of nhich it treats. 




The AUgator Tempene {Ch^ySra Serptrmmii. 



"This loDg-eipacted work will bs cordinlly welcomed by all atndentsand teadtenaf 

Binn?'moa™con"prehenpke ™ife^SH tba VSwKt'oM^^^^ Tonra)™ toSS 

clwihe workorBoaorampliehetiamaBterof his favorile adeucs would T» eqnallj oat n( 

tisce. It Is eooagb to say that It resltzoa, In a remarkable degree, the Bntldpatlona which 
ivebeenforacior ll; and Ibat It prcseulBan eitraordlnary comhlnalloa of wida.itea. 
eral views. nliD th? cl^ar, accurate, and sncclnct etaiement or a prodigiaDa number at 
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JOHNSON". 

The Chemistry of Common Life. 

Illustrated wit/t numerous Wood Engravings. 
By JAMES F. JOHNSON, M. A., F. E. S., F. G. S., etc.. etc., 



It 1 



2 Tola., ISnu. Olotb, t3.00. 
I the olyeot of the author iu this work to exhibit the 



present conditioa of chemical knowledge, and of matured Bcientifio 
opinion, npoa the subjects to which it ia devoted. The reader will not 
bo BQrprised, therefore, sliould he find in it some things wiiicb differ 
from what is to be found in other popular works already in his hands or 
on the shelves of his library. 

LETTERMAN. 
Medical Recollections of the Army of 

the Potomac. 

By JONATHAN" LETTERMAN, M. D., 

1Mb Burgegn U, S. A, md Malical Diroclor of Ihe Army o( tie Potomac. 
1 vol., 870. 19i pp. ClOtll, tl.OO. 

"This account of the medical department of the Army of the Poto- 
mofl haa been prepared, amid presaing engagements, in the hope that 
the labors of the medical offioera of that army may be known to an in- 
telligent people, with whom to knon- is to appreciate ; and as an alfeo 
tionate tribute to many, long my zealous and efficient colleagues, who, 
. in days of trial and dauger, which have passed, let im hope never to re- 
tom, evinced their devotion to their ooontry and to the caase of hu- 
manity, without hope of promotion or e^tpectation of reward." — Pr^faee. 

" Wa venture to assert that but few who open this volume of medical annals, 
pregnant as thej are with iastructjao, will care to do othem-lae than finish them 
at a sitting." — Medii-al Record. 

"A graceful nuJ afi'ectionate trihutc" — iV. T. Maiical Journal. 

LEWES. 
The Physiology of Common Life. 

By GEORGE HENEY LEWES, 

AuUior of " SaiiWo atucliai," "Ufo of GosUm," etc 

2 vols., ISnio, Clotli, tS.DO. 
Tlie object of this work differs from that of all others on popular 
Bcienoe in its attempt to meet the wants of the student, while meeting 
those of the general reader, who ia supposed to be wholly unacquainted 
with anatomy and physiology. 
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MAUDSLET. 

The Physiology and Pathology of the 

Mind. 

By HENRY MAUDSLET, M. D., Looton, 

F1i;e1cIui to tlie Wtst LoDiton UosplUI; ttanoinry Uembot' of the MeiUi»-PwiihoM°>I Sodctf 
of Forls; fbrmwly Kealdent Fhj«icka of the Usuuhuslcr KDjal LiuuUo UDspluU, tic 

I vol., Bto. 442 pp. Cloth, t3,50. 
This work aims, in the first place, to treat of meotn! plienoinena from 
a phyBiological rather than from a uietaphjaical point of view; and, 
aeuoudlj, to bring the manifold instruttive instances presented bj the 
nnsonnd mind to bear npon the interpretation of the obscure problema 
of mental science. 

" Dr. Maudaley haa had the ooumge to miijertaie, and the skill to execute, 
what la, at leaEt in English, sa original enterprise." — Ijmilon Salurday Keviae. 

"It is BO full of sensible reflections and sound truths th&t their vide dissemi- 
lutiDa could not but be of benefit to all tbiokiag peraens." — J^ychotoffUat Joumai. 

" Unquestionslilj one of the ablest and most important irorks on (be subject 
of which it treats that haa ever appeared, and does credit to his philoaoplucal 
acumen and accurate obaerFation." — Mfdical Jiecord, 

" We lay down the book nith admiration, and we commend it most earnestli; 
to our readera aa a work of extraordinary merit and ori^ahty — one of those 
productiona that are evolved only occasionally in the lapse of years, and that 
serve to mark acluul and very decided advances in knowledge and Boionca." — 
y. y. Mfdicai JouniaL 

Body and Mind : An inquiry into their CoTi- 
nection and Mutual Influence, ^lefdaUy in reference 
to Mental Disorders; being the Gulstonian Lectures 
for 1870, delivered 'before the Iioyal College of 
Phyaiciana, With Appendix. 

By HENRY MAUDSLEY, M. D., Loiidok, 

PeDaw of the Royal Cotlege sf Phyilcltmi ; Profeisar of M'tidlcol JarliprndBDce In TTDlrmlty COI- 

liB Modteo-Pajohokiglea] Hwiety or raria, oF tto ImporW Sodetr of'physiduns of Viima, 
mil of the Sodety tor the lYomotloa of PBycUtaUy iinii ForBnalo PBychology of Vienna; 
formerly Kealdoat Physician of Uio Uancheater EoyiU LaiuUc Aeylam, oto^ otc 

1 vol., 1200. 15G pp, ClotlL, tl.OO. 
The general plan of this work may be described as being to bring 
man, both in Lis physical and mental relations, as much as possible irith- 
in the acope of scientific inquiry, 

"A repceaenlative work, which every one mual study who deeirea to know 
what is doing !□ the way of real progress, and not mere chatter, about mental 
physiology and pathology." — The Lancet. 

"It distinctly marks a step in the progress of scientific paychology," — Tlu 
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MARKOE. 
A Treatise on Diseases of the Bones. 

Gy TDOMAS M. MARKOE, M. D., 
ProfMBorof Snreerj la the CollegB of PbjBlclaiia nnd Surgeons, New Tork, etc, 

WITH NUJfEROUa ILLUST E AT I O N S, 

I vol. Sva. Cloth, 64.50. 




This valuable work is a treatise oa Diseaaca of the Bonea, cmbmcing; tLdr 
structural changes as affBcted bj dlaeiae, their clinical historj aud treatment, in- 
ctuding also an nccaiiat of the various tumors which grow in or upon them. 
None of the injftrict of bone are included in its scope, and no joiat diBcnses, ei- 
cepCing where the coaditian of the bone is a prims factor in the prablem of 
disease. Aa the work of an emineDt surgeon of large and varied ezperieace, it 
may be regarded as tbo best on the subject, and a valuable contribution to medi- 
cal literature. 

"Tbe book which 1 bow offer to mj profoaBloDal trelhren contains tlie Bubatanceof 
Ibe lectnrea wbtcli I hnre deUmred dnrinz the paet twelve fcare at t]ie college. ... I 
have followed tbo leadlncB of mjown atudlaa and obaervaliona, dwelling more on thoae 
limucbee wbere t had seen and atudled moet, and porbape too mudi neftlectlng; otheni 
where mj own eiporiencB waa more barren, and therefore to me leaa interesllne. 1 havB 
endesTOred, however, lomabanp tbe deilciBncles oftny own knowledge by IhcfrMiiBo of 
the materlala acatlered ao t\cWs tbrongh onr periodical Ulenture, nhicli BCittered 
Ie«Tea it la the right and the duly of tbe ayflematlc writer to collect and to embody lo- 
an; account he msy offer of tbo atate of 1 st^ence at any given period."— £krnicf/roin 
J.iiaor'1 Fr^ace. 
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MEYER. 
Electricity in its Relations to Practical 



Fn)rej<» 



ofDlaei 



loiidtdW of LetteiB, Arts, utd BdsDceB ; Uts Surgeon -Oeneml C B. . 
1 vol., Sto. 49T pp. Cloth, t4.B0. 

" It is the duty of every physician to study the action of electricity, 
to become acquainted with ita value in therapentics, and to follow the 
ImproTeuentB that are being made in the apparatus for its application in 
medicine, that he may he able to choose the one beet adapted to the 
treatment of individual cases, and to test a remedy fairly iind nithont 
prejudice, which already, especially in nervona difieaaea, has been used 
with the best results, and which promisee to yield an abundant harreBt 
in a atill broader domain," — IVofa Avthor't Pr^'aee. 




^ 



Bailoa-EtHnglaiiwn Appwettu. 

" Those who do not read German ara under (Treat obligations to Willitun A. ^ 
Hammond, wbo hna given them not only an eicellent traQslation of a most ex- 
cellent work, but has given uH much valnable information and many suggeatitai* 
from his own ppreoanl experience," — Medical Htford, 

" Dr. Moriti Mejer, of Berlin, haa been foe more than twenty y( 
and conscientious student of the application of electricity 10 prac 
and the results of hia labora are giTen in this TolimiB. Dr. Hammi 
alranalatioaof the third Geraifln edition, haa done a real service to the profeaaion , 
of thifl country and of Great BrUaio. Plainly and coneiEely written, and simiily 
snd clenrly armnged, it containa just what the physician w 
subject." — N'. T. Sfedieal Journal, 

" It is destined to Ell a want long felt by physicians In this country."- 
o/ miclria. 
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NIEMEYER. 

A Text-Book of Practical Medicine. 

With Particular Eef&rence to Physiology and Patho- 
logical Anatomy. 



XranBl&tad bam the Eighth Oermi 



It BeUeTDS H«pLtal Itir 



CHARLES E. nACKLET, M. D., 

One of liB FhvBldlans to Ibe NewTorX HosnlUI; onaof Uia SurgBdos (oOia HewTorkEje 
u^^ Ear luBmaiy ; Fellov ot tbo Saw Yorlt AcsdwDj of Medldos, elg. 

Kevisel Edition. 2 vols., 8to, 1,B2B pp. Cloth, tS.OO ; Sheap, tll.OO, 

The author UDdertakes, first, to give a picture of disease wliich shaU 
be as lifelike and fdtliful to nature as possible, instead of being a mere 
tiieoroticol Bcheme; secondly, ao to utilize tbe more recent advances 
of patliologiofll anatomy, pliysiology, and phyaiologionl oberaiatry, as to 
furcisli a clearer insight into tbe varioas processes of disease. 

Tbe work has met icith the most flattering reception and deserved 
success ; has been adopted as a text-book in mimy of tbe medical colleges 
both in this country and in Eurc'pe; and has received the verj highest 
encomiums from tbe medical and secular press. 

"It ia camprehenaive and nonolae, and is chsirscterized bj cleamesa and 
originality." — D'ibiin Quarterly Jsumal of Mtdicme. 

" lis author ia learned in raedical literature ; he has arranged his materiEds 
with care and judgment, and has thought over them." — Tha ZaiictI, 

"As a full, systematic, and tharoun;hly practical guide for the student and 
physician, it is not e;tCBllL'd by any siimlar treatiae in any language." — Applelota' 

" The antbor is an accomplished pathologist and practical phynician ; he Is not 
only capable of appreciating the new diaooreriea, which daring tbe Inst ten years 
have been Qnusuully numerous and impori^ant in scieutifio aud practiual medicine, 
but, by bis clinical experience, be can put these new views to a practical lest, and 
give judgment regarding them." — SJi»buTi//i Medical Journal, 

" From its general ezcellenoe, »e are disposed to tbink that it will soon take 
\\a place among the recognized text-books." — American Quarlerli/ Journal of 
Medical Seienca. 

" The first inqoiry in this country regarding a German hook generatlj it, ' Is 
it a work of practical value f " Without stopping to consider the justness of the 
American idea of the ' practical,' we can unhesitalingly answer, ' It is 1 ' " — Nea 
i'ork Medical Journal. 

" The author has the power of sifting the tares from the wheat — a roatler of 
the greatest importance in a Icil-boolt for students." — Britiih Medical Journal, 

Whatever exalted opinion our countrymen may have of the author's talent! 
of observation and his practical good sense, bis text-book wiU not disappoint 
them, while those who are ao unfortunate aa to know turn only by name, have in 
store a rich treat." — yea Yurie Medical Record. 
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NETTMANN. 
Hand-Book of Skin Diseases. 

By Dn. ISIDOE JTEnMANN, 

Lecftwer on Bkln meeasoi in tlis HoyalDniVBrelljorVleniiB. 

Tianslated bom advaDoed aliestH of the seoond edition, fumlalied by tha 

Autbor; with Notsa, 

By LUCIUS D. BtTLKLET, A, M., M. D., 

SorjKponlo Iha New Turk Diapsnoary. Deipartmenl of Veni?r«il nnJ SkiQ DISMseit AkbIbI- 

qnllolhe SkLn Clinic ..f IhB College of PhyBiciann rmd Snrgeona, New Y.Jrlt; Mam- 

bep of tbe New York Donnatoluslail SoctBly, olc, etc. 

1 Tol.. 8to. Abjot 4Sa pa^BB and SB Vacidiiut9. Cloth, S4.00. 




Section of eUu fram 

PraE Nenmiinn raoki iecond onlj lo nehrs, wlinee a»i1>Unt 60 was tor msuy jf«n. 
Md hlg work may bo couslderoa aa n lilr eipnnent of Iho Oennao practice o( Detmaiolo- 
gf. ThB book is abandaat]; tllaslrated with platoe of lbs blitoln^ aad paOlalogj of Uw 
akin. ThB tranala tor baa endeayorad, by menoa of nolBS from French, Bnglish, and AmBrf. 
can BoniGcE, lo make tbe notk valuablu to tbu gindeot as well as lo tbe practitioner. 

"Itla* warli wTiIch I shall heartily reconnncod to my class of BtndBntiat l'letT^iTB^ 
bIU of PeDni^TlTnnia. and one which I Tccl 9ara will do much loward cullehlcniue the pro- 
loealon ou Ible enbjoct."— Zw/( A. V'lhring. 

iMoi!: to llnd It llliutral«d by reJereoceB to Ou 



"The original Boiea^Dr. Bulkley 



■'—Jayaa C. WltUe. Botlon. 



ih tHe FaU 
-tentldjan 
If the book in p 



! noticed Dr, Neamaq 

lo Bimbiib naAtTt'^—PraeUUma; 



,:'SS_J 



By WITXIAM B. NEFTEL. 
1 ToL, ISmo. 161 pp. OloGk, tl.GO. 
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NEFTEL. 
Galvano -Therapeutics. Tiis Pkyaioiogicaicmd 

k Therapeutical Action of the Galvanic Current upon 
the Acoustic, Optic, Sympathetic, and Pneumogasiric 
Iferves, 

This book baa been publitihed at the reiinest of several aural sargeons 
and other profeHsionol geotlemeii, and is a yaloaUe treatise on the sab- 
jeeta of which it treats. Its author, formerly visiting physician to the 
largest hoepital of St. Fotersburg, has had the very beat facilities for in- 
vestigation. 

" This little work ihowa, as far aa it goes, full knowledge of ntiat bos been 
done on the aubjeotB treated of, and Ibe author'a pmclioal aciiiiaintance with 
them." — Neic York Medical Journal. 

"Those who use electricity should get this work, mi those who do ttot 
sbDuld peruse it to learn that there is one more therapentioal agent that the; 
could and should possess."— TSe Medical Investigator. 



NiaHTINGALE. 

Notes on Nursing: WhaHtia, and what Uia not 

By FLORENCE NIGHTINGALE. 

1 vol., I2mo, 140 pp. Cloth, 76 eants. 

Every day sanitary knowledge, or the knowledge of nursing, or, in 
other words, of how to put the constitution in such a state as that it will 
have no disease or that it can recover from disense, takes a higher place. 
It is recognized as the knowledge which every one ought to have — dis- 
taaot from medical knowledge, which only a profession can have. 
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PEASLEE. 



A Treatise on Ovarian Tumors. TheiT 

PcUhology, Diagiiosia, and Treatment, with rejerence 
especially to ( 



By EDMUKD R. PE4SLEB, M. L., LI.. D., 



:oibaN.Y. State W 



Hug Member at Ibe Obelecrlcal 



In one large vol., ) 



., with lUustraUons. 




J^ Instniraent, Ri^ Inchei long; S, glldeil tabo, S Ine 



llEdpol 



DiDi; jt\ aimuar iuek^ 4^ incnes lub^; t; ruober tune, 10 m ATTAcbea u> 
e fluid, driioii from thH ejst Uirongh a". Is forced out The Blop-cocka 
L ehowB oa cleMd, 



)tig. Md ,1, to A men fn "Ijui 
C rubber lube, In be slUcbsd U 



Tbia vnluable work, embracing the results of many years of successful ex- 
perience, in llio department of which it treats, will prove most acceptable to tha 
entire profession ; trhilc the high standing of tlie author and his knowledge of 
the subject combine to make tho book the best in the lan^age. It is divided 
Into two parta: the first, treating of Ovarian Tumors, their anatomy, pathology, 
diagaosid, and treatinenl, cicept by eitirpation; the second, of Ovariotomv, its 
hislor; and statistics, and of the operation. Fully illuatrated, and abounding with 
infotmatioa the result of a prolonged study of the subject, the work should be 
in the hands of every physician ia the country. 
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STROUD. 
The Physical Cause of the Death of 

Christ, and its Rdation3 to the Princijilea and Prac- 
tice of Christianity. 

By WILLIAM STHOCTD, M. D., 

With a Lettei on the Subjeot, 

By Sib JAMES T. SIMPSOX, BiBT.,M. D. 

1 vol., ISino. 422 pp. Clath, tS.OO. 

TbiB importHilt Bud remarkable book 19, in its otti place, i. masterpiece, uid 

will be oonaidered as a standard work for manj years to come. 

DidlntiLDea by Dr. Stroud."— PtvcAofeiptoi/jffurnai. 

SWETT. 

A Treatise on the Diseases of the Chest. 

Being a Course of Lecturts delivered at tlie Neio 
York Sospital. 

By JOHN A. SWETT, M. D., 

Profsiior of t^c Inetllntes Bnd Pmollcp of Medklne In the New York Dnhersttr; Phjal- 

clui totbeNewTDTkHarpltal; Uemtwrof the N'eiv York pstboluglcal Soclet]'. 

1 ToL, Syo. B87 pp. S9.B0. 

' lectures is the eiperitnce of ten years in hospital 

SAYRE. 
A Practical Manual on the Treatment 

of Club-Foot. 

By LEWIS A. SATBE, M. D., 

Pratessar of Ottliopedic Burxery In BplleTne HnrpitBl MetlicaJ College: fioTseoD Id BcUe- 

TOO sDd Charily HoapllalP, olc, 

1 ToL, 12ino. 91 pD. Cloth, $1,00. 

" The object of this work is to ooarey, in aa ooneiso a mannor as poaaible, &11 

the practical infarmntion and instruction necesaary k> enable the general prao- 

tltloner to apply that plan of treatment vbich baa bees ao aucoeaaful in my own 

"The iTonkTlll yprynpn MllBfr the wanla of IhB Tnajortly of genenl pracliaftnerfc 
for whoae use, aa Blatod, 11 i> inwnaed."— A'no Tork Medical Jounal. 
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SIMPSON. ^ 

The Posthumous Works of Sir James 

Young Simpson, Bart., M. D, In Three Yolurnes. 

Volume I. — Selected Obstetrical and Gynwcological Worke of 
Sir James T. Simpaoa, Bart., U. D., D. C L., late Frofesaor of Uidwiferj in 
the Uuivecsit; of Edinbugh. Contaiuiag the aubatiincc of his Lectures on 
Uidwiferj. Edited bj J. Watt BLiCK, A. M,, M. D., Member of the Eojal 
College of PhysidanB, Loadon; Phjeician- Accoucheur to Charing CrosE 
Hospital, London; and Lecturer on Uidwlfer; and Dieeasea of Women and 
Childrea in the Hospital School of Me<lii:iue. 

1 ToL, Sto. BBS pp. ClotH, »3.00- 

This Tolmne contains all the more important of the pontribntionB of 
Sir Jnmea T. Simpson to the study of obstetrics and diseases of women, 
with the exception of liia clinical lectures on the latter subject, whiofa 
will shortly appear in a 9e[)arate volume. This first volume contains 
many of the papers reprinted from his Obstetric Memoirs and Contri- 
bntiona, and also bis Lecture Kotes, now published for the first time, 
containing the substance of the practical part of his course of midwifery. 
It is n volume of great interest to the profession, and a fitting memorial 
of its reuowued and talented author. 

" To many of our readers, doubtless, the chief of the papers it contains axt 
familiar. To others, although probably they may be aware VbaK Sir Jamea Simp- 
son has written on the Bubjeets, the papers themaelrea will be new and fresh. 
To the first class, we would recommend this edition of Sir Jamea Simpson's works, 
as a valuable volume of reference ; to the latter, as a collection of tiie worlta of a 
great master and improver of his art, the study of which cannot fUl to malce them 
better prepared to meet and overcome its difficulties." — iledkaX Times and OaxetU. 

Volnme H,- — Ancesthesia, Hospitalism, eta. Edited by Sir 
Waltcr Simpson, Bart. 

1 vol., 8to. 580 pp. Cloth, S3. 00. 

" We say of this, as of the first volume, that it should find a place on the table 
of every practitioner ; for, thougli it is patchwork, eiacli piece may be picked out 
and studied with pleasure and profit." — The Lancet {London). 

Volutne III. — Tlie Diseases of Women, Edited by Alex. Simp- 
son, M. D., Professor of Midwifery in the University of Edinburgh. 
1 vol., 8to., Oloth, «3.00. 

subject extant. Of inestimable value 
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TILT. 

A Hand-Book of Uterine Therapeu- 
tic* and of Diseases of Women. 



By EDWAED JOHN" TILT, M. D., 

unbar oflho Eojsl CoBfBe of PhrsLciMi: Coneulttag^Physk^n to Uio Fin 



igflon Gm. 



le ItDyaJMMiul'and CUrn^liial'a' 
"'""' °"°'' I vol., 8vo. 346 pp. Cloth, t3.SD. 

Second Araerican edition, thoroughly roTised aud amended. 
The laala points developed in this work are : 

1. The pararaonnt importance of hygiene for tlio relief and cure of 
diseases of women. 

2. The constitutional natore of man;' diseases of Tfomen, and tlie 
impoasibility of curing tliem without constitotional remedies. 

3. The manifest reaction of uterine diseases on the female system, 
and the impossibility of caring many nterine complaints, witliout anrgi- 

4. The great value of therapeutics to assaage and core diseases of 
women, and the belief in the value of those roiaedial measures that are 
as old as medicine itself, such as venesection, emetics, and canstics, 

" In giving the result of Lis Jahors to the profession the author has done a 
great work. Our readers nil! End its pages very intereeting, and, at the end of 
their toali, will feel grateful to the autlior for many very raluable suggestions as 
to the trfattneut of uteriue diBeBsea.'^ — Thx LanceL 

"Dr. Tilt's ' Hand-book of Uterine Therapeutics' Bupplies a want which has 
often been felt. ... It may, therefore, be read not only with pleasure and 
instruction, but will also be fouud very useful as a book of refereaoe." — TIa 
Mtdical mirror, 

"Second to none on the therapeutics of uterine disease." — Journal of Oi- 

VAIT BUREN. 
Lectures upon Diseases of the Rectum. 

Delivered at the Sellevue Sospital Medical ,CoUege. 
Session of 1869-'70. 

By W. H. VAN BUEEN, M. D., 

Prot«B<ir of the PrlDdnlee of Sargerr with DIaeasH ot the OeQlto-ITrbiirr Orgima, etc., in Ibe 
BfiUnTUD Htuulul UedioJ OoUege; one or the Contuldm: SnrgBDhs a/ UelQen Tork Rm- 
pilaL of U;e BcUetdo HoapluJ; Mamlier of the Now Tort Aoulamy of Modldne, of a* 
Etiological Socletr of New Tork, etc., etc 

1 vol., 12mo. 164 pp. Cloth S1.50, 
Lecture I. — Proritas Ani, HiBmorrhoids, etc. II. — Internal IIiBraor- 
rhoids. III. — Polypns. IV. — Fistnla in Ano. V. — Fissure, or Irritable 
Uloer. Vl.—Stricture of the Rectum. VII.— Cancer, VIII.— Diagno- 

" It BEcms hardly ceocflsarj to more than mention the name of the author of 
this adtnirablG little volume in order to insure the character of hia book. Ko 
juntiy has enjoyed greater advantages, and had a more extensive 
ration in this specialty, thao Dr. Van Buren, aud no one has pud 
. int of attention to the subject. . . . Here is the eipericace 
of years summed up and given to the projesalonal woild in a plain and practical 
" " ' ' ikal JouT ' 



field of ohae 
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VOGEL. 
Practical Treatise on the Diseases 

of Children. Second American from, the JFouri 
German £dition, Illiisi/rated hy Six Lithographi 
Plates. 

By ALFRED VOGEL, U. D., 

Pnfessar of CUnJul Medldae In the UDlTer^tr of DDrpM, SsMli. 



H. RAPHAEL, M. D., 



1 yaL, Svo, 811 pp. Cloth, (4,60. 

The work is well np to the present state of pathological knowledg^fl 
complete without Tmnecessary prolixity; its sjinptomatology accnrataijB 
evidently the result of careful ohaerration of & competent and expeti- 
enced clinical practitioner. The diagnosis and differential relntiona of 
diseases to each other are accurately described, and the tlierapenticB 
judicious and discriminating. All polyjihanuaoy is discarded, and only 
the remediea which appeared useful to the author commended. 

This work of Vogel's contains much that muat gain for it the merited 
praise of all impartial Judges, and prove it to bo an invaluable test-book 
for the student and practitioner, and a safe and useful guide in the difB- 
onlt but all- important department of Ptodiatrica. 

" Rapidly passing to a fonrth edition in Germany, and IranHlated into three 
other laugnages, America non hai the credit of presenting the Grst Engllsb ver> 
sion of a book nhicb must take a prominent, if not the leading, position atnODg 
works devnteii to tbis class of disease." — N. Y. MedUalJburwil. 

" The profession of this country are nniSer many obligations to Dr. Baphael 
for bringing, as he has done, this truif valuable nork to Iheii notice." — Medkol 
Record. 



science." — Fsyekcitogkal Journal. 

"We do not know of a compact text-book on the diseases of children more 
complete, more comprebensiTB, more replete with practical remarks and scientific 
facta, mora in keeping with the development of modem medicine, and more 
woclhy of the attention of the profession, than that which haa been Iho subject 
of one remarks." — Journal of Obitelria. 
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On Puerperal Diseases. CUnical Lectures de- 
livered at JBellevue Hospital. 

By FORDYCE BARKER, M. D., 

Clinical Profeeeor of Midwifery and DiseaBes of Women in the Bellevne Hospital Medical 
College; Obstetric Physician to Bellevne Hospital; Consulting Physician to the N. T. 
State Woman's Hospital, and to the N. Y. State Hospital for Diseases of the Nervous 
System; Honorary Member of the Edinburgh Obstetrical Society, etc., etc. 

A Course of lectures valuable alike to the student and the practitioner. 



Hand-Book of the Histology and His- 

to- Chemistry of Man. 

By Dr. HEINRICH FREY, 

of Zurich. 
Ultuitrated with 500 Woodcuts. 

A Treatise on Obstetrics, wuh an introduction 

on the Pathology cf Hregnancy and Childbirth. 

By Dr. KARL SOHROEDER, 
of the Uniyereity of Erlangen, Bavaria. 

On Surgical Diseases of the Male Gen- 

ito- Urinary Organs^ including Syphilis. 
By W. H. VAN BUREN, M. D., and EDW. L. KEYES, M. D. 

A New Work on the Anatomy, Pathol- 

ogy^ and Treatment of Diseases of the Ovaries. 
By T. SPENCER WELLS, M. D., 

fluxigeon-in-Ordlnary to Her Majesty's Household ; Surgeon to the Samaritan Hospital tat 
Women ; Member of the Royal lastitntions, etc., etc. 

Chemical Technology. 

By RUDOLF WAGNER. 
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